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(57) The present invention relates to a communica- 
tion system and a method thereof, an information 
processing apparatus and a method thereof, an infor- 
mation processing terminal and a method thereof, which 
can start wireless communication easily and promptly. 
When an electromagnetic wave radiated from a reader/ 
writer of a PDA 2 is received in a reader/writer of a per- 
sonal computer 1 , the personal computer 1 notifies the 
PDA 2 of device information stored therein. The PDA 2 
establishes synchronization for Bluetooth communica- 
tion with the personal computer 1 in accordance with a 
Bluetooth address contained in the device information 
and selects a service in accordance with a sen/ice 
record contained in the device information to establish 
communication via Bluetooth. The present invention 
can be applied to various information processing appa- 
ratuses such as a personal computer or a PDA. 
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Description 

Technical Field 

[0001 ] The present invention relates to a communica- 
tion system and a method thereof, an information 
processing apparatus and a method thereof, and an in- 
formation processing terminal and a method thereof. In 
particular, the present invention relates to a communi- 
cation system and a method thereof, an information 
processing apparatus and a method thereof, and an in- 
formation processing terminal and a method thereof en- 
abling easy and prompt formation of a network with a 
plurality of devices, in wireless communication typified 
by Bluetooth®. 

Background Art 

[0002] Recently, Bluetooth (registered trademark) at- 
tracts attention as wireless communication means for 
short range, and various kinds of compliant equipment 
have been developed and marketed. 
[0003] The wireless communication system using ra- 
dio waves, typified by the Bluetooth has advantages 
such as having no directivity and having higher trans- 
parency in comparison with a conventional infrared data 
communication system including IrDA. It was necessary 
to make devices communicating with each other face 
adequately when using communication with strong di- 
rectivity, such as IrDA. However, in the communication 
system including the Bluetooth, such limitation in posi- 
tioning is not required. 

[0004] The Bluetooth specification is under control of 
Bluetooth SIG, Inc., and details of the specification are 
available from Bluetooth SIG, Inc. For example, in the 
communication utilizing Bluetooth, a device called 
"master" for controlling the communication performs 
broadcast transmission of a device detection message 
for detecting devices existing around it. 
[0005] And the master can detect the devices existing 
around it, that is, communicable devices, by means of 
a response message transmitted from a device (slave) 
which received the device detection message. 
[0006] In addition, when establishing communication 
between the master and a specific one of the detected 
devices, the master specifies the one on the basis of 
identification information of each device contained in the 
response message and establishes the communication. 
[0007] In the Bluetooth system, information called 
"Bluetooth address" is assigned to respective devices 
as information for identifying individual devices. The 
Bluetooth address is uniquely given to each device, the 
information is used for various processing including de- 
vice control and the like. 

[0008] It is to be noted that in the Bluetooth system, 
a network comprising a master and slaves is called a 
'•piconet". A single piconet can have one master and 
seven slaves belonging thereto, at maximum. All the de- 



vices belonging to a single piconet are in a condition that 
a frequency axis (frequency hopping pattern) and a time 
axis (time slot) thereof are in synchronization. 
[0009] Furthermore, a network in which a plurality of 
5 piconets are connected can also be configured, and this 
is called a "scatternet". 

[0010] In addition, in the Bluetooth system, specifica- 
tions referred to as "profile" which specifies data trans- 
mitted/received in wireless communication and commu- 

10 nication steps thereof with regard to each service is es- 
tablished. In accordance with the profile, services avail- 
able through respective devices are represented. 
[0011] For example, in a PAN (Personal Area Net- 
work) profile being developed as one of the profiles, a 

15 communication method between slaves in a piconet is 
defined. Devices belonging to a piconet constituted in 
accordance with the PAN profile are allowed to transmit/ 
receive various data through the piconet as a single net- 
work. Similarly, in a scatternet, it will be defined that var- 

20 ious data are transmitted/received in the scatternet as 
a single network. This network may be a network based 
on an IP (Internet Protocol), for example. 
[0012] And at the time of configuring such a network, 
details such as, which device should be a master, which 

25 device should be a slave, or through which service the 
communication should be carried out, are determined 
by the master which acquires information regarding the 
peripheral devices using the device detection message 
as described above, in accordance with an instruction 

30 from a user, for example. 

[0013] However, in wireless communication using 
Bluetooth, a device detection message is broadcasted 
to all devices existing in a search range (an area having 
a radius of 10 meters to 100 meters, for example). 

35 Therefore, a user should check information displayed 
on a screen and should select, from the devices trans- 
mitting a response message to the device detection 
message, a device to communicate with. This is a prob- 
lem of spending time as a result. 

40 [0014] In other words, such a device selecting opera- 
tion is required every time the communication is carried 
out, which is extremely inconvenient to the user. This 
problem will possibly get worse as the Bluetooth-com- 
pliant devices become popular in the future. 

45 [0015] In'addition, when actually transmitting/receiv- 
ing data, the user is required to select a desired service 
among services notified by a target device. This also 
spends much time until the communication starts. 
[0016] Furthermore, even after selecting the device to 

so communicate with and the service applied between the 
devices, the user may require inputting a number in a 
predetermined digit, that is, a pass key, which is com- 
mon to both the communicating devices. This input op- 
eration of the passkey is an operation needed at an in- 

55 jtjal connection between devices, especially which re- 
quire ensuring of security, and this is inconvenient for 
carrying out communication. 

[0017] Therefore, there has been a problem that, due 
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to various factors described above, it is not easy for the 
user to make configuration of a communication group 
(network) comprising a plurality of devices based on the 
Bluetooth system. 

Disclosure of Invention 

[0018] The present invention is made in view of the 
circumstances described above, and is to enable form- 
ing a communication group comprising a plurality of de- 
vices easily and promptly in a case of communicating 
via Bluetooth, for example. 

[001 9] An inf ormation processing apparatus of a com- 
munication system of the present invention is charac- 
terized by comprising: first wireless communication 
means which transmits and receives predetermined in- 
formation to and from an information processing termi- 
nal made close thereto through an electromagnetic 
wave; second wireless communication means being dif- 
ferent from the first wireless communication means, 
which carries out wireless communication with the infor- 
mation processing terminal; memory means which 
stores device information including at least identification 
information of the apparatus itself and communication 
method information regarding a communication method 
of the wireless communication providable by the second 
wireless communication means; providing means which 
provides the device information stored in the memory 
means to the information processing terminal via the 
first wireless communication means; first synchroniza- 
tion establishing means which establishes synchroniza- 
tion of the wireless communication with the information 
processing terminal in accordance with a request made 
by the information processing terminal on the basis of 
the identification information provided via the providing 
means; and first communication establishing means 
which establishes the wireless communication the syn- 
chronization of which is established by the first synchro- 
nization establishing means utilizing the communication 
method selected by the information processing terminal 
in accordance with the communication method informa- 
tion. 

[0020] In addition, an information processing terminal 
of a communication system is characterized by compris- 
ing: third wireless communication means which trans- 
mits and receives predetermined information to and 
from an information processing apparatus made close 
thereto through an electromagnetic wave; fourth wire- 
less communication means being different from the third 
wireless communication means, which carries out wire- 
less communication with the information processing ap- 
paratus; acquisition means which acquires device infor- 
mation from the information processing apparatus via 
the third wireless communication means; selection 
means which selects a communication method to be 
used for wireless communication by the second wireless 
communication means in accordance with communica- 
tion method information acquired by the acquisition 



means; second synchronization establishing means 
which establishes synchronization of the wireless com- 
munication with the information processing apparatus 
in accordance with the identification information; and 

5 second communication establishing means which es- 
tablishes the wireless communication the synchroniza- 
tion of which is established by the synchronization es- 
tablishing means utilizing the communication method 
selected by the selection means. 

10 [0021] A communication method of a communication 
system of the present invention is characterized by com- 
prising the steps of: a first wireless communication step 
of transmitting/receiving predetermined information to 
and from an information processing terminal made close 

15 thereto through an electromagnetic wave; a second 
wireless communication step for carrying out wireless 
communication with an information processing terminal; 
a storing step of storing device information including at 
least identification information of the apparatus itself 

20 and communication method information regarding a 
communication method of the wireless communication 
providable by a process of the second wireless commu- 
nication step; a providing step of providing the device 
information stored by a process of the storing step to the 

25 information processing terminal by a process of the first 
wireless communication step; a first synchronization es- 
tablishing step of establishing synchronization of the 
wireless communication with the information processing 
terminal in accordance with a request made by the in- 

30 formation processing terminal on the basis of the iden- 
tification information provided by a process of the pro- 
viding step; and a first communication establishing step 
of establishing the wireless communication the synchro- 
nization of which is established by a process of the first 

35 synchronization establishing step utilizing the commu- 
nication method selected by the information processing 
terminal in accordance with the communication method 
information. 

[0022] In addition, it is also characterized by compris- 

40 ing a third wireless communication step of transmitting/ 
receiving predetermined information to and from an in- 
formation processing apparatus adjacent thereto 
through an electromagnetic wave; a fourth wireless 
communication step for carrying out wireless communi- 

45 cation with the information processing apparatus; an ac- 
quiring step of acquiring device information from the in- 
formation processing apparatus by a process of the third 
wireless communication step; a selecting step of select- 
ing a communication method to be used for wireless 

so communication by a process of the second wireless 
communication step in accordance with communication 
method information acquired by a process of the acquir- 
ing step; a second synchronization establishing step of 
establishing synchronization of the wireless communi- 

55 cation with the information processing apparatus in ac- 
cordance with identification information; and a second 
communication establishing step of establishing the 
wireless communication the synchronization of which is 
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established by a process of the synchronization estab- 
lishing step utilizing the communication method select- 
ed by a process of the selecting step. 
[0023] An information processing apparatus of the 
present invention is characterized by comprising: first 
wireless communication means which transmits and re- 
ceives predetermined information to and from an infor- 
mation processing terminal made close thereto through 
an electromagnetic wave; second wireless communica- 
tion means being different from the first wireless com- 
munication means, which carries out wireless commu- 
nication with the information processing terminal; mem- 
ory means which stores device information including at 
least identification information of the apparatus itself 
and communication method information regarding a 
wireless communication method providable by the sec- 
ond wireless communication means; providing means 
which provides the device information stored in the 
memory means to the information processing terminal 
via the first wireless communication means; synchroni- 
zation establishing means which establishes synchroni- 
zation of wireless communication between the appara- 
tus and the information processing terminal in accord- 
ance with a request from the information processing ter- 
minal on the basis of the identification information pro- 
vided via the providing means; and communication es- 
tablishing means which establishes the wireless com- 
munication the synchronization of which is established 
by the synchronization establishing means utilizing the 
communication method selected by the information 
processing terminal in accordance with the communica- 
tion method information. 

[0024] The memory means stores the device informa- 
tion which further includes key information used in au- 
thentication for carrying out wireless communication. 
The providing means can provide the information 
processing terminal with the device information which 
further includes key information. 
[0025] It may be arranged so that generation means 
which generates the key information at random is further 
provided, and that the memory means includes the key 
information generated by the generation means in the 
device information and stores it. 

[0026] It may be arranged so that the memory means 
stores device information which further includes number 
information representing the number of devices simul- 
taneously communicable through wireless communica- 
tion, and that the providing means provides the informa- 
tion processing terminal with the device information in- 
cluding the number information. 

[0027] It may be arranged so that memory means 
stores device information which further includes time in- 
formation representing a time period communicable 
through wireless communication, and that the providing 
means provides the information processing terminal 
with the device information including the time informa- 
tion. 

[0028] It may be arranged so that the memory means 



stores device information which further includes type in- 
formation representing types of devices communicable 
through wireless communication, and that the providing 
means provides the information processing terminal 
5 with the device information including the type informa- 
tion. 

[0029] Activation means which activates a function of 
the wireless communication when the device informa- 
tion is provided to the information processing terminal 

10 by the providing means may also be provided. 

[0030] The first wireless communication means can 
be driven by an induced electric power generated in ac- 
cordance with reception of an electromagnetic wave ra- 
diated from the information processing terminal. 

is [0031 ] It is possible to further provide memory control 
means which makes a predetermined wireless commu- 
nication body driven by the induced electric power gen- 
erated by receiving an electromagnetic wave store the 
device information by utilizing the communication via 

20 the first wireless communication means. 

[0032] An information processing method of an infor- 
mation processing apparatus of the present invention is 
characterized by comprising: a first wireless communi- 
cation step of transmitting/receiving predetermined in- 

25 formation to and from an information processing termi- 
nal adjacent thereto through an electromagnetic wave; 
a second wireless communication step for carrying out 
wireless communication with an information processing 
terminal; a storing step of storing device information in- 

30 eluding at least identification information of the appara- 
tus itself and communication method information re- 
garding a communication method of the wireless com- 
munication providable by a step of the second wireless 
communication step; a providing step of providing the 

35 information processing terminal with the device informa- 
tion stored by a process of the storing step, by a process 
of the first wireless communication step; a synchroniza- 
tion establishing step of establishing synchronization of 
the wireless communication with the information 

40 processing terminal in accordance with a request from 
the information processing terminal on the basis of the 
identification information provided by a process of the 
providing step; and a communication establishing step 
of establishing the wireless communication the synchro- 
's nization of which is established by a process of the syn- 
chronization establishing step utilizing the communica- 
tion method selected by the information processing ter- 
minal in accordance with the communication method in- 
fo rmati on. 

50 [0033] A first program of the present invention is char- 
acterized by making a computer execute: a first wireless 
communication control step of controlling transmitting/ 
receiving of predetermined information to and from an 
information processing terminal adjacent thereto 

55 through an electromagnetic wave; a second wireless 
communication control step for controlling wireless 
communication with an information processing terminal; 
a storing control step of controlling storing of device in- 
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formation including at least identification information of 
the apparatus itself and communication method infor- 
mation regarding a communication method of the wire- 
less communication providable by the second wireless 
communication control step; a providing control step of 5 
controlling providing of the device information stored by 
a process of the storing control step to the information 
processing terminal by a process of the first wireless 
communication control step; a synchronization estab- 
lishing control step of controlling establishing of syn- 
chronization of the wireless communication with the in- 
formation processing terminal in accordance with a re- 
quest from the information processing terminal on the 
basis of the identification information provided via a 
process of the providing control step; and a communi- 
cation establishing control step of controlling establish- 
ing of the wireless communication the synchronization 
of which is established by a process of the synchroni- 
zation establishing control step utilizing the communi- 
cation method selected by the information processing 
terminal in accordance with the communication method 
information. 

[0034] A first information processing terminal of the 
present invention is characterized by comprising: first 
wireless communication means which transmits and re- 
ceives predetermined information to and from an infor- 
mation processing apparatus adjacent thereto through 
an electromagnetic wave; second wireless communica- 
tion means being different from the first wireless com- 
munication means, which carries out wireless commu- 
nication with the information processing apparatus; ac- 
quisition means which acquires device information in- 
cluding at least identification information of the informa- 
tion processing apparatus and communication method 
information regarding a communication method of the 
wireless communication providable by the information 
processing apparatus from the first wireless communi- 
cation means; selection means which selects a commu- 
nication method to be used for wireless communication 
by the second wireless communication means in ac- 
cordance with the communication method information 
acquired by the acquisition means; synchronization es- 
tablishing means which establishes synchronization of 
the wireless communication with the information 
processing apparatus in accordance with the identifica- 
tion information; and communication establishing 
means which establishes the wireless communication 
the synchronization of which is established by the syn- 
chronization establishing means utilizing the communi- 
cation method selected by the selection means. 
[0035] It is possible to make the acquisition means ac- 
quire device information which further includes key in- 
formation used in authentication for wireless communi- 
cation. 

[0036] It may be arranged so that the acquisition 
means acquires device information which further in- 
cludes number information representing the number of 
devices with which the information processing appara- 



tus can communicate simultaneously through the wire- 
less communication, and that the synchronization es- 
tablishing means establishes synchronization when it is 
judged that wireless communication with the information 
processing apparatus is available on the basis of the 
number information. 

[0037] It may be arranged so that the acquisition 
means acquires device information which further in- 
cludes time information representing a time period dur- 
ing which the information processing apparatus can 
communicate through the wireless communication, and 
that the synchronization establishing means establishes 
synchronization when it is judged that wireless commu- 
nication with the information processing apparatus is 
available on the basis of the time information. 
[0038] It may be arranged so that the acquisition 
means acquires device information which further in- 
cludes type information representing a type of a device 
with which the information processing apparatus can 
communicate through the wireless communication, and 
that the synchronization establishing means establishes 
synchronization when it is judged that wireless commu- 
nication with the information processing apparatus is 
available on the basis of the type information. 
[0039] It is possible to further provide activation 
means which activates a function of the wireless com- 
munication when the device information is acquired by 
the acquisition means. 

[0040] An information processing method of the first 
information processing terminal of the present invention 
is characterized by including: a first wireless communi- 
cation step of transmitting/receiving predetermined in- 
formation to and from an information processing appa- 
ratus made close thereto through an electromagnetic 
wave; a second wireless communication step for carry- 
ing out wireless communication with the information 
processing apparatus; an acquiring step of acquiring de- 
vice information including at least identification informa- 
tion of the information processing apparatus and com- 
munication method information regarding a communi- 
cation method of the wireless communication provida- 
ble by the information processing apparatus from the in- 
formation processing apparatus by a process of the first 
wireless communication means; a selecting step of se- 
lecting a communication method to be used for wireless 
communication by a process of the second wireless 
communication step in accordance with the communi- 
cation method information acquired by a process of the 
acquiring step; a synchronization establishing step of 
establishing synchronization of the wireless communi- 
cation with the information processing apparatus in ac- 
cordance with the identification information; and a com- 
munication establishing step of establishing the wireless 
communication the synchronization of which is estab- 
lished by a process of the synchronization establishing 
step utilizing the communication method selected by a 
process of the selecting step. 

[0041] A second program of the present invention is 
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characterized by making a computer execute: a first 
wireless communication control step of controlling 
transmitting/receiving of predetermined information to 
and from an information processing apparatus adjacent 
thereto through an electromagnetic wave; a second 5 
wireless communication control step for controlling wire- 
less communication with the information processing ap- 
paratus; an acquiring control step of controlling acquir- 
ing of device information including at least identification 
information of the information processing apparatus and 
communication method information regarding a com- 
munication method of the wireless communication 
providable by the information processing apparatus 
from the information processing apparatus by a process 
of the first wireless communication control means; a se- 
lecting step of selecting a communication method to be 
used for wireless communication by a process of the 
second wireless communication control step in accord- 
ance with the communication method information ac- 
quired by a process of the acquiring control step; a syn- 
chronization establishing control step of controlling es- 
tablishing of synchronization of the wireless communi- 
cation with the information processing apparatus in ac- 
cordance with the identification information; and a com- 
munication establishing control step of controlling es- 
tablishing of the wireless communication the synchroni- 
zation of which is established by a process of the 
synchronization establishing control step utilizing the 
communication method selected by a process of the se- 
lecting step. 

[0042] A second information processing terminal of 
the present invention is characterized by comprising: 
acquisition means which acquires device information in- 
cluding at least identification information of a predeter- 
mined information processing apparatus stored in a 
wireless communication body and communication 
method information regarding a communication method 
of the wireless communication providable by the infor- 
mation processing apparatus, when the wireless com- 
munication body which is driven depending on an in- 
duced electric power generated in accordance with re- 
ceiving an electromagnetic wave approaches; wireless 
communication means which carries out wireless com- 
munication with the information processing apparatus; 
selection means which selects, depending on the com- 
munication method information acquired by the acqui- 
sition means, a communication method to be used for 
the wireless communication by the wireless communi- 
cation means; synchronization establishing means 
which establishes synchronization of the wireless com- 
munication with the information processing apparatus 
in accordance with the identification information; and 
communication establishing means which establishes 
the wireless communication the synchronization of 
which is established by the synchronization establishing 
means utilizing the communication method selected by 
the selection means. 

[0043] An information processing method of the sec- 



ond information processing terminal of the present in- 
vention is characterized by including: an acquiring step 
of acquiring device information including at least identi- 
fication information of a predetermined information 
processing apparatus stored in a wireless communica- 
tion body and communication method information re- 
garding a communication method of wireless communi- 
cation providable by the information processing appa- 
ratus, when the wireless communication body which is 
driven depending on an induced electric power gener- 
ated in accordance with receiving an electromagnetic 
wave approaches; a wireless communication step for 
carrying out wireless communication with the informa- 
tion processing apparatus; a selecting step of selecting 
a communication method to be used for wireless com- 
munication by a process of the wireless communication 
step in accordance with the communication method in- 
formation acquired by a process of the acquiring step; 
a synchronization establishing step of establishing syn- 
chronization of the wireless communication with the in- 
formation processing apparatus in accordance with the 
identification information; and a communication estab- 
lishing step of establishing the wireless communication 
the synchronization of which is established by a process 
of the synchronization establishing step utilizing the 
communication method selected by a process of the se- 
lecting step. 

[0044] A third program of the present invention is 
characterized by making a computer execute: an acquir- 
ing control step of controlling acquiring of device infor- 
mation including at least identification information of a 
predetermined information processing apparatus stored 
in a wireless communication body and communication 
method information regarding a communication method 
of the wireless communication providable by the infor- 
mation processing apparatus, when the wireless com- 
munication body which is driven depending on an in- 
duced electric power generated in response to receiving 
an electromagnetic wave approaches; a wireless com- 
munication control step for controlling wireless commu- 
nication with the information processing apparatus; a 
selecting step of selecting a communication method to 
be used for wireless communication by a process of the 
wireless communication control step in accordance with 
the communication method information acquired by a 
process of the acquiring control step; a synchronization 
establishing control step of controlling establishing of 
synchronization of the wireless communication with the 
information processing apparatus in accordance with 
the identification information; and a communication es- 
tablishing control step of controlling establishing of the 
wireless communication the synchronization of which is 
established by a process of the synchronization estab- 
lishing control step utilizing the communication method 
selected by a process of the selecting step. 
[0045] In the communication system and method of 
the present invention, the device information including 
at least the identification information of the device itself, 
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and, the communication method information regarding 
the communication method of the wireless communica- 
tion providable is stored; the device information stored 
is provided to the information processing terminal; and 
synchronization of the wireless communication with the 
information processing terminal is established in ac- 
cordance with a request from the information processing 
terminal depending on the provided identification infor- 
mation. Then, the wireless communication whose syn- 
chronization has been established is established using 
the communication method selected by the information 
processing terminal depending on the communication 
method information. Furthermore, the device informa- 
tion including at least the identification information of the 
information processing apparatus and the communica- 
tion method information regarding the communication 
method of the wireless communication providable by the 
information processing apparatus is acquired from the 
information processing apparatus, and the communica- 
tion method to be used for the wireless communication 
is selected in accordance with the acquired communi- 
cation method information. Then, synchronization of the 
wireless communication with the information processing 
apparatus is established in accordance with the identi- 
fication information, and the wireless communication 
the synchronization of which has been established is es- 
tablished utilizing the selected communication method. 
[0046] In the information processing apparatus and 
the method, and the program of the present invention, 
the device information including at least the identifica- 
tion information of the device itself, and, the communi- 
cation method information regarding the communication 
method of the wireless communication providable is 
stored, and the device information stored is provided to 
the information processing terminal. In addition, syn- 
chronization of the wireless communication with the in- 
formation processing terminal is established in accord- 
ance with a request from the information processing ter- 
minal depending on the provided identification informa- 
tion, and the wireless communication the synchroniza- 
tion of which has been established is established using 
the communication method selected by the information 
processing terminal depending on the communication 
method information. 

[0047] In the first information processing terminal and 
the method, and the program of the present invention, 
the device information including at least the identifica- 
tion information of the information processing apparatus 
and the communication method information regarding 
the communication method of the wireless communica- 
tion providable by the information processing apparatus 
is acquired from the information processing apparatus, 
and the communication method to be used for the wire- 
less communication is selected in accordance with the 
acquired communication method information. In addi- 
tion, synchronization of the wireless communication is 
established with the information processing apparatus 
in accordance with the identification information , and the 



wireless communication the synchronization of which 
has been established is established utilizing the select- 
ed communication method. 

[0048] In the second information processing terminal 
5 and the method, and the program of the present inven- 
tion, when a wireless communication body driven by the 
induced electric power generated by receiving an elec- 
tromagnetic wave approaches, the device information 
including at least the identification information of the 
predetermined information processing apparatus and 
the communication method information regarding the 
communication method of the wireless communication 
providable by the information processing apparatus, 
which is stored in the wireless communication body, is 
acquired via the electromagnetic wave, the communica- 
tion method to be used for the wireless communication 
is selected in accordance with the acquired communi- 
cation method information. In addition, synchronization 
of the wireless communication is established with the 
information processing apparatus in accordance with 
the identification information, and the wireless commu- 
nication the synchronization of which has been estab- 
lished is established utilizing the selected communica- 
tion method. 

Brief Description of Drawings 
[0049] 

FIG. 1 is a figure which shows a structural example 
of a communication system to which the present in- 
vention is applied. 

FIG. 2 is a block diagram which shows a structural 
example of a personal computer of FIG. 1 . 
FIG. 3 is a block diagram which shows a structural 
example of an IC card reader/writer of FIG. 2. 
FIG. 4 is a block diagram which shows a structural 
example of a Bluetooth module of FIG. 2. 
FIG. 5 is a block diagram which shows a structural 
example of a PDA of FIG. 1 . 
FIG. 6 is a block diagram which shows a structural 
example of a contactless IC card of FIG. 1 . 
FIG. 7 is a block diagram which shows a structural 
example of an access point of FIG. 1 . 
FIG. 8 is a flow chart explaining processing of the 
PDA of FIG. 1 . 

FIG. 9 is a figure which shows an example of device 
information. 

FIG. 1 0 is a flow chart explaining processing of the 
personal computer of FIG. 1. 
FIG. 11 is a flow chart explaining another process- 
ing of the PDA of FIG. 1. 

FIG. 12 is a flow chart explaining another process- 
ing of the personal computer of FIG. 1 . 
FIG. 13 is a flow chart explaining still another 
processing of the PDA of FIG. 1 . 
FIG. 14 is a flow chart explaining still another 
processing of the personal computer of FIG. 1 . 
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FIG. 15 is a flow chart explaining processing of the 
communication system of FIG. 1 . 
FIG. 1 6 is a flow chart explaining processing of the 
communication system of FIG. 1 , which shows sub- 
sequent steps of those shown in FIG. 15. 
FIG. 1 7 is a flow chart explaining processing carried 
out between the personal computer of FIG. 1 and a 
contactless IC card. 

FIG. 1 8 is a flow chart explaining another process- 
ing of the communication system of FIG. 1 . 
FIG. 19 is a flow chart explaining another process- 
ing of the communication system of FIG. 1, which 
shows subsequent steps of those shown in FIG. 18. 
FIG. 20 is a flow chart explaining still another 
processing of the communication system of FIG. 1 . 
FIG. 21 is a flow chart explaining still another 
processing of the communication system of FIG. 1 , 
which shows subsequent steps of those shown in 
FIG. 20. 

FIG. 22 is a figure which shows a structural example 
of a communication system. 

FIG. 23 is a block diagram which shows a structural 
example of a communication module of FIG. 22. 
FIG. 24 is a flow chart explaining an operation of 
the communication system of FIG. 22. 
FIG. 25 is a flow chart explaining another operation 
of the communication system of FIG. 22. 

Best Mode for Carrying Out the Invention 

[0050] FIG. 1 is a figure which shows a structural ex- 
ample of a communication system to which the present 
invention is applied. 

[0051] Each of a personal computer 1 , a PDA (Per- 
sonal Digital Assistants) 2 and an access point 4 as 
shown in FIG. 1 has a Bluetooth module built therein. 
As shown in a solid line arrow in the figure, the devices 
mutually transmits and receives various data among 
them via wireless communication in conformity with the 
Bluetooth standard. 

[0052] In addition, the personal computer 1 and the 
PDA 2 are provided with a reader/writer capable of read- 
ing and writing various data from and onto a contactless 
IC card 3. This reader/writer is also capable of reading 
and writing various data to and from other reader/writers 
provided to the other devices. Therefore, the personal 
computer 1 and the PDA 2 can communicate with each 
other not only via the Bluetooth communication but also 
via an electromagnetic wave radiated from the reader/ 
writer thereof as shown with a dotted line arrow in the 
figure. 

[0053] Although detailed processing will be described 
later with reference to flow charts, when a user brings 
the PDA 2 close to the personal computer 1 and an elec- 
tromagnetic wave radiated from a reader/writer (con- 
tactless IC card reader/writer 108 (see FIG. 5)) of the 
PDA 2 is received, a reader/writer (contactless IC card 
reader/writer 1 9 (see FIG. 2)) of the personal computer 
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1 provides device information already set therein to the 
PDA 2 (contactless IC card reader/writer 108). 
[0054] The device information contains Bluetooth ad- 
dresses as information identifying a Bluetooth module 

5 (Bluetooth module 20 (see FIG. 2)) of the personal com- 
puter 1 carrying out Bluetooth communication. The 
Bluetooth address is information uniquely assigned to 
each Bluetooth module of the personal computer 1 , the 
PDA 2, the access point 4 and the like. 

w [0055] The PDA 2 which acquired device information 
of the personal computer 1 identifies only the personal 
computer 1 from Bluetooth devices existing around it us- 
ing this device information, and establishes Bluetooth 
communication with the personal computer 1 . 

15 [0056] As a result of the above processing, for exam- 
ple, it is possible for the user of the PDA 2 to start Blue- 
tooth communication by simply making the PDA 2 close 
to the personal computer 1 without making the PDA 2 
execute an "Inquiry" which will be described later and is 

20 a general processing in Bluetooth communication or 
without operation of selecting the personal computer 1 
as a communication destination from devices detected 
by the PDA 2. 

[0057] In addition, when the user brings the PDA 2 

25 close to the contactless IC card 3 and the contactless 
IC card 3 receives an electromagnetic wave radiated 
from the PDA 2, the contactless IC card 3 provides de- 
vice information preliminarily set to the PDA 2. 
[0058] For example, device information of the con- 

30 tactless I C card 3 relates to the access point 4 and, sim- 
ilar to the case of starting Bluetooth communication with 
the personal computer 1 , the PDA 2 establishes Blue- 
tooth communication with the access point 4 on the ba- 
sis of the device information. 

35 [0059] This access point 4 is connected to a network 
5 so that the user can make the PDA 2 connected to the 
network 5 by simply making the PDA 2 close to the con- 
tactless ICcard 3, or conversely, simply making the con- 
tactless IC card 3 close to the PDA 2. In other words, 

40 the user of the PDA 2 can use various contents intro- 
duced on the network 5 through the PDA 2. 
[0060] In addition, in a similar way, a user of the per- 
sonal computer 1 can also establish communication be- 
tween the personal computer 1 and the access point 4 

45 and use the various contents by simply making the con- 
tactless IC card 3 close to the contactless IC card read- 
er/writer 19. 

[0061] As described above, since the Bluetooth com- 
munication with the access point 4 is established via the 

50 contactless IC card 3, even in a case where the access 
point 4 is not provided in the vicinity of the personal com- 
puter 1 or the PDA 2, communication between the ac- 
cess point 4 and the personal computer 1 or the PDA 2 
can be easily started. 

55 [0062] Next, each constitution of the communication 
system of FIG. 1 will be described. 
[0063] FIG. 2 is a block diagram which shows a struc- 
tural example of the personal computer 1 of FIG. 1 . 
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[0064] A CPU (Central Processing Unit) 1 1 carries out 
various processing in accordance with a program stored 
in a ROM (Read Only Memory) 12 or in a memory unit 
18. Programs and data to be executed by the CPU 11 
are accordingly stored in a RAM 13. The CPU 11 , the 5 
ROM 12 and the RAM 13 are mutually connected via a 
bus 14. 

[0065] An input/output interface 1 5 is connected to the 
bus 14. An LCD (Liquid Crystal Display) 1 6, a keyboard 
1 7 operable by the user, the memory unit 1 8 constituted 
with a hard disk or the like are connected to the input/ 
output interface 15, for example. 
[0066] In addition, the contactless IC card reader/writ- 
er 1 08 built in the PDA 2 or the contactless IC card read- 
er/writer 19 which communicates with the contactless 
IC card 3 via an electromagnetic wave, and the Blue- 
tooth module 20 which communicates with the Blue- 
tooth module of the PDA 2 or the access point are con- 
nected to the input/output interface 15. 
[0067] Furthermore, a drive 21 is also connected to 
the input/output interface 1 5. A magnetic disk 22, an op- 
tical disc 23, a magneto-optical disc 24 or a semicon- 
ductor memory can be loaded to the drive 21 according- 
ly. A program read out from these magnetic disk 22 to 
semiconductor memory 25 is provided to the memory 
unit 18, for example, through the drive 21 to the input/ 
output interface 15, and is stored therein. 
[0068] FIG. 3 is a block diagram which shows a de- 
tailed structural example of the contactless IC card read- 
er/writer 1 9 (hereinafter, referred to as "reader/writer 1 9" 
accordingly) of FIG. 2. 

[0069] An IC 41 is constituted with a CPU 61 , a ROM 
62, a RAM 63, an SCC (Serial Communication Control- 
ler) 64, an SPU (Signal Processing Unit) 66 and a bus 
65 connecting these elements including the CPU 61 to 
the SPU 66 mutually. 

[0070] The CPU 61 develops a control program 
stored in the ROM 62 to the RAM 63, and executes var- 
ious processing in accordance with response data 
transmitted from the contactless IC card 3 or a control 
signal provided from the CPU 11 of FIG. 2, for example. 
For example, the CPU 61 generates a command to 
transmit to the contactless IC card 3 and output the com- 
mand to the SPU 66 via the bus 65 or carries out an 
authentication processing of data transmitted from the 
contactless IC card 3. 

[0071] In addition, when the contactless IC card 3 ap- 
proaches the CPU 61 and the CPU 61 is notified of de- 
vice information in accordance with processing by each 
unit described later, the CPU 61 carries out a process 
including notifying the Bluetooth module 20 of the device 
information in response to an instruction from the CPU 
21. 

[0072] The SCC 64 provides the data provided from 
the CPU 11 of FIG. 2 to the CPU 61 through the bus 65 
or outputs the data provided from the CPU 61 through 
the bus 65 to the CPU 11. 

[0073] When the response data from the contactless 



IC card 3 is provided from a demodulation unit 44, the 
SPU 66 performs BPSK (Binary Phase Shift Keying) de- 
modulation (decoding of a Manchester code), for exam- 
ple, and provides obtained data to the CPU 61 . In addi- 
tion, when the command to be transmitted to the con- 
tactless IC card 3 is provided through the bus 65, the 
SPU 66 performs BPSK (Binary Phase Shift Keying) 
modulation (coding to the Manchester code) on the 
command and outputs obtained data to a modulation 
unit 42. 

[0074] The modulation unit 42 modulates a carrier 
wave of a predetermined frequency (13.56 MHz, for ex- 
ample) provided from an oscillation circuit (OSC) 43 in 
accordance with the data provided from the SPU 66, and 
outputs a generated modulated wave from an antenna 
45 as an electromagnetic wave. On the other hand, the 
modulation unit 44 demodulates the modulated wave 
(ASK modulated wave) obtained through the antenna 
45, and outputs demodulated data to the SPU 66. 
[0075] The antenna 45 radiates a predetermined 
electromagnetic wave, and, in response to a change of 
load against it, detects whether or not the contactless 
IC card 3 or the contactless IC card reader/writer 108 of 
the PDA 2 approaches. For example, when the contact- 
less IC card 3 approaches, the antenna 45 transmits and 
receives various data to and from the contactless IC 
card 3. 

[0076] Incidentally, since the contactless IC card 
reader/writer 108 of the PDA 2 also has a construction 
similar to the reader/writer 19 shown in FIG. 3, herein- 
after, a CPU of the contactless IC card reader/writer 1 9 
is referred to as a CPU 61 A and a CPU of the contactless 
IC card reader/writer 108 is referred to as a CPU 61 B 
accordingly. The other elements of the constitution are 
similarly referred. 

[0077] FIG. 4 is a block diagram which shows a de- 
tailed structural example of the Bluetooth moduie of FIG. 
2. 

[0078] A CPU 81 develops a control program stored 
in a ROM 82 to a RAM 83, and control operation of the 
whole Bluetooth module 20. These elements of the CPU 
81 to the RAM 83 are connected mutually through a bus 
85. A flash memory 84 is also connected to the bus 85. 
[0079] The flash memory 84 stores, for example, a 
Bluetooth device name individually set to each Blue- 
tooth device, and, a Bluetooth address uniquely as- 
signed to each Bluetooth device, and the like. 
[0080] Since the Bluetooth address is an identifier of 
48 bits, and is peculiarly (uniquely) given to each Blue- 
tooth device, it is used for various processing regarding 
managing of the Bluetooth devices. 
[0081] For example, to establish synchronization 
within a piconet, it is required that all slaves obtain in- 
formation regarding a frequency hopping pattern of a 
master, and the frequency hopping pattern is calculated 
by the slave on the basis of the Bluetooth address of the 
master. 

[0082] In more detail, a Bluetooth address is divided 
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into a LAP (Low Address Part) with its lower 24 bits, a 
UAP (Upper Address Part) with 8 bits subsequent there- 
to, and an NAP (Non-significant Address Part) with re- 
maining 1 6 bits. Twenty eight bits comprising the 24 bits 
of the whole LAP and the lower 4 bits of the UAP are s 
used for calculating the frequency hopping pattern. 
[0083] Each slave can calculate the frequency hop- 
ping pattern in accordance with the above-mentioned 
portion of 28 bits of the Bluetooth address obtained by 
"Page" for establishing the synchronization within the pi- 
conet and the Bluetooth address of the master obtained 
as the device information from the reader/writer 1 9, and 
a Bluetooth clock notified by the master in a similar way. 
[0084] Now, explanation returns to FIG. 4. The flash 
memory 84 stores a link key orthe like for authenticating 
a destination Bluetooth device or encrypting data to 
transmit after establishing the synchronization within the 
piconet and provides it to the CPU 81 on demand. 
[0085] An input-output interface 86 controls input/out- 
put of data provided from the CPU 1 1 of FIG. 1 and data 
provided from a baseband control unit 87 in accordance 
with an instruction from the CPU 81 . 
[0086] The baseband control unit 87 carries out vari- 
ous kinds of control including control of a transceiver 88, 
control of a link, control of a packet, control of a logical 
channel, and control of security and processing includ- 
ing error correction, encoding, decoding or randomizing 
of data, analog -converts data provided from the input/ 
output interface 86 so as to output to the transceiver 88, 
and outputs data obtained by digital-converting a signal 
provided from the transceiver 88 to the input-output in- 
terface 86. 

[0087] The transceiver 88 is constituted with a GFSK 
(Gaussian Frequency Shift Keying) modulation unit, a 
GFSK demodulation unit, a spectrum diffusion unit, a 
reverse spectrum diffusion unit or a hopping synthesizer 
unit and the like, performs various kinds of processing 
onto a signal provided from the baseband control unit 
87 to output to an antenna 89, and performs various 
kinds of processing onto a signal provided from the an- 
tenna 89 to output an obtained signal to the baseband 
control unit 87. 

[0088] The GFSK modulation unit constituting the 
transceiver 88 limits a high pass component of data pro- 
vided from the baseband control unit 87, carries out fre- 
quency modulation as a primary modulation, and out- 
puts obtained data to the spectrum diffusion unit. The 
spectrum diffusion unit switches a carrier frequency on 
the basis of the frequency hopping pattern calculated as 
described above and notified from the hopping synthe- 
sizer unit, and outputs a signal obtained after performing 
spectrum diffusion on data provided thereto to the an- 
tenna 89. In Bluetooth communication, the spectrum dif- 
fusion unit carries out hopping on the frequency every 
625 microseconds and transmits data. 
[0089] In addition, the reverse spectrum diffusion unit 
constituting the transceiver 88 carries out hopping on a 
receiving frequency on the basis of the frequency hop- 
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ping pattern notified from the hopping synthesizer unit, 
and, for example, obtains a signal transmitted from the 
PDA 2. In addition, the reverse spectrum diffusion unit 
performs reverse spectrum diffusion on an obtained sig- 
nal and outputs the obtained signal to the GFSK demod- 
ulation unit after reproducing a signal from the PDA 2. 
The GFSK demodulation unit performs GFSK demodu- 
lation on a signal provided from the reverse spectrum 
diffusion unit and outputs obtained data to the baseband 
control unit 87. 

[0090] The transceiver 88 transmits the spectrum dif- 
fused signal from the antenna 89 using 2.4GHz band. 
In addition, the transceiver 88 outputs a receive signal 
from the antenna 89 to the reverse spectrum diffusion 
unit. 

[0091] Incidentally, since the Bluetooth module 1 09 of 
the PDA 2 also has a similar structure to the Bluetooth 
module 20 as shown in FIG. 4, hereinafter, a CPU of the 
Bluetooth module 20 is referred to as a CPU 81 A and a 
CPU of the Bluetooth module 1 09 is referred to as a CPU 
81 B accordingly. The other elements of the constitution 
are similarly referred. 

[0092] FIG. 5 is a block diagram which shows a struc- 
tural example of the PDA 2 of FIG. 1 . 
[0093] Elements including a CPU 101 to the Bluetooth 
module 109 are basically similar to the elements includ- 
ing the CPU 11 to the Bluetooth module 20 of the per- 
sonal computer 1 of FIG. 2, and detailed description is 
omitted herein. 

[0094] When receiving an instruction from the user, 
the contactless IC card reader/writer 108 (herein, re- 
ferred to as "reader/writer 1 08" accordingly) radiates an 
electromagnetic wave for detecting the contactless IC 
card 3 and the reader/writer 1 9 of the personal computer 

1 at a predetermined interval. When these devices ap- 
proach the PDA 2 and the PDA 2 detects them, the PDA 

2 carries out communication with them via the electro- 
magnetic wave. Device information orthe like obtained 
by the reader/writer 108 is, for example, output to the 
Bluetooth module 109. 

[0095] FIG. 6 is a block diagram which shows a struc- 
tural example of the contactless IC card 3 of FIG. 1 . 
[0096] The contactless IC card 3 comprises, for ex- 
ample, an antenna (a loop antenna) 122 and an IC 121 
including remaining structural elements stored in a sin- 
gle chip, as shown in the figure, and carries out half du- 
plex communication of various data with the reader/writ- 
er 19 of the personal computer 1, for example, using 
electromagnetic induction. 

[0097] It should be noted that the term "contactless IC 
card 3" is adopted for the convenience of explanation, 
and it means a module having functions described 
above or described later. In addition, it is not always nec- 
essary for the contactless IC card 3 to be a card-shaped 
one. It may be a sticker-like one having adhesiveness 
on its back or one embedded in a back or a surface of 
a sheet of paper, for example. Those having functions 
basically similar to the contactless IC card 3 include "Fe- 
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lica" (registered trademark), for example. 
[0098] A C PU 1 31 develops a control program stored 
in a ROM 132 onto a RAM 133, and controls operation 
of whole contactless IC card 3. For example, when the 
CPU 131 receives an electromagnetic wave radiated s 
from the reader/writer 19 of the personal computer 1 
through the antenna 122, the CPU 131 notifies, in re- 
sponse thereto, the reader/writer 19 of device informa- 
tion set in an EEPROM (Electrically Erasable and Pro- 
grammable Read Only Memory) 134. 
[0099] Setting of the device information stored in the 
EEPROM 1 34 can be freely changed by the reader/writ- 
er. In addition, it may be arranged so that external setting 
change requires predetermined authentication. 
[0100] In a case where data demodulated in an ASK 
demodulation unit 139 is BPSK modulated, an SPU 136 
performs demodulation (decoding the Manchester 
code) on the data in accordance with a clock signal pro- 
vided from a not-shown PLL unit, and accordingly out- 
puts the demodulated data to the CPU 131 via a bus 
135. 

[0101] In addition, the SPU 136 performs BPSK mod- 
ulation (coding to the Manchester code) on data provid- 
ed through the bus 1 35, and outputs resultant data to 
an ASK modulation unit 137. 

[0102] In a case of transmitting data such as device 
information to the reader/writer 1 9, the ASK modulation 
unit 137 switches ON/OFF a predetermined switching 
device, for example, in accordance with data provided 
from the SPU 136. Only when the switching device is 
on, a predetermined load is connected to the antenna 
122 in parallel so as to change the load of the antenna 
122. 

[0103] The ASK modulation unit 137 performs ASK 
modulation on a modulated wave from the reader/writer 
19, for example, received through the antenna 122 in 
accordance with the change of the load thereof, and 
transmits the modulated component to the reader/writer 
1 9 through the antenna 1 22 (changes a terminal voltage 
of the antenna 45 of the reader/writer 1 9) (load switching 
method). 

[0104] The ASK demodulation unit 139 performs en- 
velope detection on the modulated wave (ASK modulat- 
ed wave) received through the antenna 122 to demod- 
ulate it and outputs demodulated data to the SPU 136. 
In the antenna 122, there occurs resonance due to an 
electromagnetic wave of a predetermined frequency ra- 
diated from the readerAvriter 19, for example. 
[0105] A power source generation unit 140 rectifies 
and stabilizes an AC magnetic field activated in the an- 
tenna 122, and then, provides it to each unit as a DC 
power source. For example, power of the electromag- 
netic wave radiated from the reader/writer 1 9 of the per- 
sonal computer 1 or the like is adjusted to generate a 
magnetic field covering power required for the contact- 
less IC card 3. 

[01 06] FIG. 7 is a block diagram which shows a struc- 
tural example of the access point 4 of FIG. 1 . 



[0107] Elements including a CPU 151 to a button 157, 
and a Bluetooth module 159 are basically similar to the 
elements including the CPU 1 01 to the button 1 07, and 
the Bluetooth module 109 of the PDA 2, and detailed 
description is omitted herein. 

[0108] An external network communication unit 158 
is configured with, for example, a modem and a terminal 
adapter, and provides various information obtained from 
the network 5 to the Bluetooth module 159 in accord- 
ance with an instruction from the CPU 151. The data 
output to the Bluetooth module 159 are transmitted to 
the Bluetooth module 1 09 of the personal computer 1 , 
for example. 

[0109] In addition, the external network communica- 
tion unit 158 transmits the data provided from the Blue- 
tooth module 1 59 to another external network in accord- 
ance with an instruction from the CPU 151 accordingly 
[0110] The network 5 to which the external network 
connection unit 158 is connected is the Internet or LAN 
(Local Area Network). 

[0111] Next, operation of the communication system 
of FIG. 1 will be described. 

[0112] First, with reference to a flow chart of FIG. 8, 
processing of the PDA 2 which acquires the device in- 
formation of the personal computer 1 and executes 
processing for starting Bluetooth communication will be 
described. 

[0113] In step S1 , the CPU 101 of the PDA 2 deter- 
mines whether or not the button 1 07 is operated by a 
user to instruct starting radiation of an electromagnetic 
wave, and the CPU 1 01 waits until it is determined yes. 
When the CPU 101 determines that the radiation of the 
electromagnetic wave is instructed, the process goes to 
step S2, and the CPU 1 01 controls the reader/writer 1 08 
to start radiation of the electromagnetic wave. As a mat- 
ter of course, an electromagnetic wave may be radiated 
constantly or at a predetermined interval. 
[0114] In step S3, the CPU 101 determines whether 
or not a device having a reader/writer or the contactless 
I C card 3 is detected on the basis of an output from the 
reader/writer 108, and waits until it is determined yes. 
For example, the PDA 2 approaches the personal com- 
puter 1 and the reader/writer 1 9 of the personal compu- 
ter receives the electromagnetic wave, information indi- 
cating that the reception of the electromagnetic wave is 
transmitted and the CPU 1 01 determines whether or not 
the device is detected on the basis of the response. In 
a case where it is determined that there is no response 
in step S3, the process of FIG. 8 may be terminated after 
a predetermined time period or performing radiation of 
electromagnetic waves of a predetermined number of 
times. 

[0115] When the CPU 101 determines that the device 
is detected in step S3, the process goes to step S4. 
[0116] In step S4, the CPU 101 requests the reader/ 
writer 19 of the personal computer 1 to transmit device 
information. As described above, the device information 
is used for identifying the personal computer 1 or select- 
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ing a service, at the time of establishing Bluetooth com- 
munication. 

[0117] In step S5, the CPU 101 determines whether 
or not the device information is transmitted on the basis 
of an output from the reader/writer 1 08, and waits until s 
it is determined yes. In a case where the CPU 1 01 de- 
termines that the device information is transmitted in 
step S5, the process goes to step S6 and the device 
information is stored in the RAM 103, for example. 
[0118] FIG. 9 is a figure showing an example of device 
information notified from the personal computer 1 . 
[01 19] A Bluetooth address indicated in the device in- 
formation in FIG. 9 is used by the PDA 2 for identifying 
the personal computer 1 orfor managing frequency hop- 
ping patterns or the like, for example. In this example, 
a Bluetooth address of the personal computer 1 is "08: 
00:46:21 :39:4D", for example. 

[0120] A device class is information indicating a de- 
vice type (device class) of the personal computer 1 , and 
in FIG. 9, it is indicated to be "a personal computer". In 
addition to the "personal computer", general devices in- 
cluding "cellular phone" and "PDA" are also defined in 
advance. 

[0121] A device name (Bluetooth device name) is in- 
formation set so that a user can identify individual de- 
vice, and the user can arbitrary change setting thereof. 
In this example, the device name of the personal com- 
puter 1 is set to be "VAIE". 

[0122] In addition, a pass key is preliminarily prepared 
for the device information of FIG. 9. Generally, devices 
communicate with each other through Bluetooth at the 
first time need to input the same pass key to both the 
devices for performing authentication. In this example, 
the pass key is included in the device information and 
the device of a communication destination is notified of 
the information. Therefore, since the pass key is includ- 
ed in the device information to be notified to the desti- 
nation device and authentication is carried out on the 
basis of the information, it is possible for the user to save 
labor for inputting the pass key even in the case of first 
communication opportunity. In this example, a pass key 
of "0123456" is preliminarily prepared for the personal 
computer 1 . 

[01 23] A I in k key is generated between devices wh ich 
have already communicated through Bluetooth, and is 
stored in the personal computer 1 in correspondence 
with the Bluetooth address of the device. In this exam- 
ple, it is set to be "KA". 

[01 24] A service database (service record) is informa- 
tion indicating a service which the personal computer 1 
can provide at that time. Generally, the service record 
comprises a plurality of service attributes, and further, 
each of the service attributes comprises a combination 
of an attribute ID and its attribute value. The attribute ID 
is set for every attribute name, and contents indicated 
by the attribute value and data type are made in corre- 
spondence thereto. These attribute ID and attribute 
name include those commonly used for all profiles de- 
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fined in Bluetooth and those independently used for 
each profile, and the device providing the service 
presents them as appropriate. In addition, in the exam- 
ple of FIG. 9, service attributes 1 to 3 are described as 
the service record. 

[0125] Here the attribute ID, the attribute value thereof 
and contents of information indicated by the attribute 
value will be described. 

[0126] For example, "Service Class ID List" (attribute 
name) designated by an attribute ID "0x0001" indicates 
the service class to which the service record belongs. 
The service class is preliminarily defined for identifying 
a specific service, and those including serial communi- 
cation, LAN access via PPP (Point-to-Point Protocol) or 
dial-up communication, or the like is defined. 
[0127] "Protocol Descriptor List" (attribute name) des- 
ignated by an attribute ID "0x0004" indicates protocol 
stack constitution used for accessing a service indicated 
in the service record. 

[0128] "Language Base Attribute ID List" (attribute 
name) designated by an attribute ID "0x0006" is infor- 
mation for supporting an attribute responsive to a plu- 
rality of languages. 

[0129] "Documentation URL" (attribute name) desig- 
nated by an attribute ID "0x000 A" represents a URL of 
a document with regard to a service described in the 
service record. 

[0130] "Service Name" (attribute name) designated 
with an attribute ID "0x0000 + attribute ID base" repre- 
sents a character string indicative of a name of a service 
described in the service record. 
[01 31 ] Incidentally, the attribute ID base is information 
included in "Language Base Attribute ID List" described 
above and is adapted to be capable of coping with a 
plurality of languages. 

[0132] "Service Description" (attribute name) desig- 
nated with an attribute ID "0x0001 + attribute ID base" 
is a character string having a brief description regarding 
the service. 

[0133] And, among these information, for example, 
the "Service Class ID List" designated with the attribute 
ID "0x0001 the "Language Base Attribute ID List" des- 
ignated with the attribute ID "0x0006" and the "Service 
Name" designated with the attribute ID "0x0001 + at- 
tribute ID base" are included in the device information 
as communication method information, and are notified 
of from the personal computer 1 . 
[0134] Incidentally, depending on the kind of service 
connecting through Bluetooth, there may be one requir- 
ing selection of dynamically varying information such as 
channel numbers. Therefore, it may be arranged so that 
such dynamically varying information is acquired in ac- 
cordance with SDP (Service Discovery Protocol) de- 
fined in Bluetooth, after establishing a communication 
link. 

[0135] A connectable number is information indicat- 
ing the number of devices connectable (communicable) 
with the personal computer 1 at the same time, and the 
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PDA 2 which acquired the device information as shown 
in FIG. 9 can determine whether or not it is currently 
connectable to the personal computer 1 with reference 
to the value. In this example, two more devices are con- 
nectable to the personal computer 1 in addition to the 
one which has already been in communication with the 
personal computer 1 . The value is reduced one by one 
every time a device is connected to the personal com- 
puter 1 . 

[0136] Connection effective time is information indi- 
cating a time zone that a device can connect to the per- 
sonal computer 1 . In this example, it is arranged so that 
the device can be connected only for a time period from 
00:00 to 12:00 Japan Standard Time (JST). 
[0137] A connectable device is information indicating 
the device class which is connectable to the personal 
computer 1 . In this example, "personal computer" is set 
to be a first device class, "PDA" a second device class, 
and "cellular phone" a third device class. 
[0138] A URL (Uniform Resource Locator) is informa- 
tion specifying a WWW (World Wide Web) page where 
detailed information about the personal computer 1 is 
described. Therefore, a user of the PDA 2 can browse 
the detailed information including the services provida- 
ble by the personal computer 1 by acquiring the device 
information as shown in FIG. 9 and checking the WWW 
page specified by the URL. 

[0139] In addition, the WWW page specified by the 
URL of the device information may be a page through 
which various operations are available on the personal 
compute 1 . For example, it may be arranged so that the 
user of the PDA 2 can confirm a current status and a 
used status of the personal computer 1 by checking this 
page. 

[0140] The PDA 2 may request transmitting all of de- 
vice information as described above, or transmitting the 
device information separately. 

[0141] Now, the description goes back to FIG. 8. The 
CPU 101 which stored the device information provided 
from the personal computer 1 in the RAM 103 confirms 
the device information, and in step S7, determines 
whether or not a service connectable by the Bluetooth 
module 109 exists. In other words, the CPU 101 match- 
es the service record of the device information as shown 
in FIG. 9 and the service which providable by the CPU 
101 , so that it determines whether or not the connecta- 
ble service exists. 

[0142] In step S7, in a case where it is determined that 
there is no connectable service between the CPU 101 
and the personal computer 1 , the CPU 101 terminates 
the processing. In addition, in a case where the device 
information including the above-described information 
and the connectable number is 0 or the current time is 
beyond the connection effective time, the processing 
subsequent thereto is terminated. As described above, 
in the PDA 2, devices to be connected thereto is limited 
depending on the device information notified of. There- 
fore, it is possible to inhibit establishment of communi- 



cation with an unintended device so that higher quality 
wireless communication environment can be realized. 
[0143] On the other hand, when the CPU 101 deter- 
mines that the connectable service exists in step S7, the 

s process goes to step S8. 

[0144] For example, in a case where the PDA 2 de- 
sires to carry out communication through a serial com- 
munication service whose name is "Feel", and the serv- 
ice record notified from the personal computer 1 indi- 

10 cates "Service Class ID List: 0x1101 (serial communi- 
cation service)" and "Service Name: Feel", the CPU 1 01 
determines that a connectable service exists. 
[0145] In step S8, the CPU 101 determines whether 
there are a plurality of connectable services between the 

is PDA 2 and the personal computer 1 . When the CPU 1 01 
determines that there are a plurality of connectable serv- 
ices in step S8, the process goes to step S9 to select a 
service to connect. In other words, when the service 
record as described above is notified, the CPU 101 se- 

20 lects a serial communication service whose name is 
"Service Name: Feel" as a service for connection. 
[0146] In addition, in a case where priority is set to the 
services providable by the Bluetooth module 1 09, the 
CPU 1 01 may select a service to which a highest priority 

25 \s set among the plurality of services provided by the 
personal computer 1 in accordance with the notified 
service record. For example, in a case where the per- 
sonal computer 1 provides a serial communication serv- 
ice and a file transfer service, and a highest priority is 

30 set to the serial communication service among the plu- 
rality of services providable by the Bluetooth module 
109, the CPU 101 selects the serial communication 
service as a service to use. 

[0147] In addition, the CPU 1 01 refers to a history of 

35 services used in the Bluetooth module 1 09, and if com- 
munication with the personal computer 1 through Blue- 
tooth has been carried out in the past, the service most 
used or the service used latest between the PDA 2 and 
the personal computer 1 may be selected from the serv- 

40 ices provided by the personal computer 1 . Of course, it 
may be arranged so that the services provided by the 
personal computer 1 are presented to the user and the 
user selects one therefrom. In addition, it may also be 
arranged so that the pass key is set at random to be 

45 notified of the PDA 2. 

[0148] On the other hand, in a case where it is deter- 
mined that there are not a plurality of connectable serv- 
ices (there is only one) in step S8, the CPU 1 01 sets the 
service as a service to use, and the process goes to step 

so S10. 

[0149] In step S10, the CPU 101 controls the reader/ 
writer 1 08, and requests the personal computer 1 to start 
up a Bluetooth communication function. Since the re- 
quest is notified of the personal computer 1 through the 
55 reader/writer 19, the Bluetooth module 20 and a pro- 
gram to control it is activated. 

[0150] In step S11, the CPU 101 determines whether 
or not the Bluetooth communication function of the PDA 
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2, namely, the Bluetooth module 109 and a program 
controlling it are activated, and if yes, the CPU 101 ter- 
minates the processing and, on the other hand, if no, 
the process goes to step S1 2. In step S1 2, the CPU 1 01 
supplies power to the Bluetooth module 109 and acti- 
vates it, and, for example, develops a control program 
stored in the ROM 102 onto the RAM 103. Thereafter, 
the processing for acquiring the device information is fin- 
ished, and a processing for establishing communication 
through Bluetooth, as described below, is carried out in 
accordance with the device information. 
[0151] In this way, since the Bluetooth communication 
function is activated at a timing of receiving/transmitting 
the device information, power consumption can be kept 
down. 

[0152] Next, with reference to a flowchart of FIG. 1 0, 
the processing of the personal computer 1 for providing 
the device information in correspondence with the 
processing of the PDA 2 shown in FIG. 8 will be de- 
scribed. 

[0153] In step S21 , the CPU 11 of the personal com- 
puter 1 determines whether or not an electromagnetic 
wave radiated from the PDA 2 is received, on the basis 
of an output from the reader/writer 19, and waits until it 
is determined yes. And, it is determined yes, the process 
goes to step S22 and the CPU 11 controls the reader/ 
writer 19 and transmits information confirming the re- 
ception of the electromagnetic wave to the PDA 2. 
[0154] And, in step S23, the CPU 11 determines 
whether or not transmission of the device information is 
requested by the PDA 2 in accordance with an output 
from the reader/writer 1 9, and waits until it is determined 
yes. When it is determined that the transmission of the 
device information is requested in step S23, the process 
goes to step S24, and the CPU 1 1 reads out the device 
information as shown in FIG. 9, stored in the memory 
unit 1 8, for example, and provides it to the reader/writer 
19. Incidentally, these device information may be stored 
in the RAM 63 of the reader/writer 19. In addition, the 
dynamically varying information such as the service da- 
ta base may be updated at the timing. 
[0155] The CPU 11 controls the reader/writer 19 to 
transmit the device information to the PDA 2 in step S25. 
[0156] In step S26, the CPU 11 determines whether 
or not activation of the Bluetooth communication func- 
tion is requested in accordance with an output from the 
reader/writer 19, and if no, terminates the processing. 
As described above, the PDA 2 which received the de- 
vice information requests activation of the Bluetooth 
communication function. 

[0157] When the CPU 11 determines that the activa- 
tion of the Bluetooth communication function is request- 
ed in step S26, the process goes to step S27, and the 
CPU 11 determines whether or not the Bluetooth com- 
munication function is activated, that is, whether or not 
the Bluetooth module 20 and a program for controlling 
it are activated. When the CPU 1 01 determines that the 
Bluetooth communication function has been already ac- 



tivated, it terminates the processing. When the CPU 1 01 
dete rm i nes that the f u notion is n ot activated , th e p rocess 
goes to step S28, and the CPU 101 supplies power to 
the Bluetooth module 20 and develops the program for 

s controlling the Bluetooth module onto the RAM 13. 
[0158] Next, with reference to a flowchart of FIG. 11 , 
the processing of the PDA 2 establishing the communi- 
cation through Bluetooth in accordance with the device 
information after receiving the device information will be 

10 described. In other words, the processing shown in FIG. 
11 is the one subsequent to that shown in FIG. 8. 
[0159] In step S41 , the CPU (CPU 81 B) of the Blue- 
tooth module 1 09 requests a device having the acquired 
Bluetooth address executing "Page", in accordance with 

15 an instruction from the CPU 101. In other words, the de- 
vice information acquired from the personal computer 1 
in accordance with the processing of FIG. 8 is already 
provided to the Bluetooth module 109 when the Blue- 
tooth module 1 09 is activated. In addition, the "Page" is 

20 a processing for transmitting/receiving requests for 
starting Bluetooth communication and various informa- 
tion for establishing synchronization by designating a 
specified Bluetooth device. 

[0160] In specific, attribute information (FHS packet) 
25 of the personal computer 1 and the PDA 2 are ex- 
changed between them, and synchronization of the fre- 
quency axis and synchronization of the time axis are es- 
tablished in accordance with the exchanged attribute in- 
formation. For example, the attribute information of the 
30 PDA 2 includes information regarding the Bluetooth ad- 
dress and the Bluetooth clock of the Bluetooth module 
109. 

[01 61 ] Therefore, it may be arranged so that the page 
request transmitted in step S41 includes the attribute in- 

35 formation of the PDA 2, and the personal computer 1 
receiving the request establishes synchronization on 
the basis of the Bluetooth address of the PDA 2. 
[0162] In step S42, the CPU 81 B determines whether 
or not a response to the "Page" transmitted from the 

40 Bluetooth module 20 of the personal computer 1 is re- 
ceived, and if no, the process goes to step S43 and the 
CPU 81 B terminates the processing after executing er- 
ror handling. On the other hand, when the CPU 81 B de- 
termines that the response to the request of the "Page" 

45 from the Bluetooth module 20 of the personal computer 
1 is received, the process goes to step S44 and the CPU 
81 B requests the personal computer 1 for connection. 
[0163] And the CPU 81 B determines whether or not 
authentication using the pass key is required between 

50 the PDA 2 and the device with which the synchronization 
is established in response to the "Page", that is, the per- 
sonal computer 1 , and, if it is determined yes, the proc- 
ess goes to step S46. 

[0164] In step S46, the CPU 81 B carries out authen- 
55 tication using the pass key contained in the device in- 
formation. The pass key is the one notified from the per- 
sonal computer 1 , and authentication processing is car- 
ried out also in the personal computer 1 using the same 
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pass key. 

[01 65] And since, when the authentication is complet- 
ed by the personal computer 1 , the completion is noti- 
fied, the CPU 81 B determines whether or not the com- 
pletion of the authentication is notified of in step S47. 
When the CPU 81 B determines that the completion of 
the authentication is not notified of yet, the process goes 
to step S43, and the CPU 81 B terminates the processing 
after executing the error handling. On the other hand, 
when the CPU 81 B determines that the completion of 
the authentication is notified of, the process goes to step 
S48. 

[01 66] Incidentally, in step S45, if it is determined that 
the authentication using the pass key is not required, 
the processing of step S46 and step S47 are skipped 
and the processing of step S48 is carried out. There are 
some cases where the authentication using the pass 
key is not required depending on the setting of the de- 
vice. 

[01 67] In step S48, the CPU 81 B requests the person- 
al computer 1 for connection through the selected serv- 
ice. For example, as described above, in a case where 
the serial communication service is selected as the con- 
necting service in step S9 of FIG. 8, the CPU 81 B ac- 
quires the server channel number (for example, Server 
Channel Number: 1) in the RFCOMM layer of the per- 
sonal computer 1 utilizing the SDP, and requests con- 
nection according to the acquired server channel 
number. In addition, in a case where the selected serv- 
ice does not include dynamically varying attribute such 
as the server channel number, that is, the selected serv- 
ice is a service such as PAN (Personal Area Network), 
the CPU 81 B may request connection in accordance 
with the information acquired through the device infor- 
mation without utilizing the SDP. 
[0168] Then, in step S49, Bluetooth communication is 
established. 

[0169] Next, with reference to a flowchart of FIG. 1 2, 
the processing of the personal computer 1 establishing 
the communication via Bluetooth after providing the de- 
vice information will be explained. In other words, the 
processing shown in FIG. 12 is the one subsequent to 
that shown in FIG. 10. 

[0170] In step S61, the CPU 81 A of the Bluetooth 
module 20 determines whether or not a "Page" is re- 
quested by the PDA 2, and waits until it is determined 
yes. When the CPU 81 A determines that the "Page" is 
requested in step S61 , the process goes to step S62, 
and the CPU 81 A transmits its attribute information to 
the PDA 2 so as to respond to the request of the "Page", 
and establishes synchronization with the PDA 2. 
[0171] In specific, the CPU 81 A establishes the syn- 
chronization of the frequency axis by calculating the fre- 
quency hopping pattern on the basis of the Bluetooth 
address of the PDA 2, and establishes the synchroniza- 
tion of the time axis by adding offset to the Bluetooth 
clock which the CPU 81 A itself manages. 
[0172] The CPU 81 A determines whether or not the 



connection request is transmitted from the PDA 2 in step 
S63, and waits until it is determined yes. In a case where 
the CPU 81 A determines that the connection request is 
transmitted from the PDA 2 in step S63, the process 

5 goes to step S64, and the CPU 81 A refers to the attribute 
information transmitted together with the request of the 
page, for example, and confirms the Bluetooth address 
contained in the attribute information. 
[0173] In step S65. the CPU 81 A confirms existence 

10 of the link key on the basis of the confirmed Bluetooth 
address, and determines whether or not the authentica- 
tion using the pass key has been carried out between 
the personal computer 1 and the device which transmit- 
ted the attribute information, that is, the PDA 2. When 

is the authentication using the pass key is carried out, a 
link key generated in accordance with the pass key is 
stored during the authentication processing in corre- 
spondence with the Bluetooth address of the destination 
device of the authentication. 

20 [0174] In a case where the CPU 81 A determines that 
the authentication is not carried out with the PDA 2 (first 
communication with the PDA 2) in step S65, the process 
goes to step S66, and the CPU 81 A carries out an au- 
thentication processing using a pass key identical to the 

25 pass key which is notified of the PDA 2 as the device 
information. 

[0175] Then, the CPU 81 A determines whether or not 
the authentication is completed in step S68, and in a 
case where it is determined that authentication is unsuc- 

30 cessful, the CPU 81 A carries out error handling in step 
S69 and terminates the processing. 
[0176] In addition, in a case where the CPU 81 A de- 
termines that the authentication is successful, the proc- 
ess goes to step S70 and the CPU 81 A notifies the PDA 

35 2 of the completion of the authentication. 

[0177] Incidentally, in a case where the CPU 81 A de- 
termines that the authentication has been already car- 
ried out with the PDA 2 using the pass key and the per- 
sonal computer 1 and the PDA 2 share a link key in step 

40 S65, the process goes to step S67, and the CPU 81 A 
reads out the link key from a flash memory (a flash mem- 
ory of the Bluetooth module 20) and carries out an au- 
thentication processing using the link key to execute de- 
termination processing or the like thereafter. 

45 [0178] When the CPU 81 A receives the request of 
Bluetooth communication through the service selected 
by the PDA 2 in step S71 , the process goes to step S72, 
and the CPU 81 A activates the service to establish the 
communication. 

so [0179] According to the above-described processing, 
since the PDA 2 acquires the Bluetooth address of the 
personal computer 1 as the device information in ad- 
vance in the process of FIG. 8, it is possible for the per- 
sonal computer 1 to make a "Page" directly without mak- 

55 ing an "Inquiry" to request communication. In other 
words, in a case where the PDA 2 has not acquired the 
Bluetooth address, the PDA 2 is required to detect de- 
vices existing around it and make an "Inquiry" so as to 
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receive a notice including the Bluetooth address or the 
like from the devices. 

[0180] Therefore, even in a case where there are a 
plurality of Bluetooth devices around the PDA 2, the 
PDA 2 can make the "Page" without receiving the notice 
of information regarding the Bluetooth device other than 
the personal computer 1 and the time required for es- 
tablishing the synchronization can be reduced. 
[0181] In addition, since the pass key required be- 
tween devices having communication for the first time 
is notified of the PDA 2 as the device information, and 
the authentication processing is carried out by the per- 
sonal computer 1 and the PDA 2 using the same pass 
key, the user of the PDA 2 can skip an operation of in- 
putting the pass key to the both devices even in a case 
of first communication between the PDA 2 and the per- 
sonal computer 1 . 

[0182] Furthermore, information regarding the provi- 
dable services is notified of the PDA 2 in a state that it 
is included in the device information and is selected on 
the basis of the priority or the like, the user of the PDA 
2 can skip an operation of selecting the service. 
[0183] Therefore, the user of the PDA 2 can make 
communication through Bluetooth easily and promptly 
started by making the PDA 2 closer to the personal com- 
puter 1 . 

[0184] In the above description, it is arranged that an 
electromagnetic wave is radiated from the reader/writer 
108 of the PDA 2 and the device information is provided 
from the reader/writer 1 9 of the personal computer 1 
which received the electromagnetic wave. However, on 
the contrary, it may also be arranged that an electromag- 
netic wave is emitted from the reader/writer 1 9 of the 
personal computer 1 and the device information of the 
PDA 2 is provided to the personal computer 1 from the 
reader/writer 1 08 of the PDA 2 which received the elec- 
tromagnetic wave. In this case, the personal computer 
1 which acquired the device information of the PDA 2 
makes a "page" or the like in accordance with the Blue- 
tooth address of the PDA 2 included in the device infor- 
mation so as to establish the Bluetooth communication 
with the PDA 2. 

[01 85] Next, with reference to a flowchart of FIG. 13, 
another processing of the PDA 2 establishing the com- 
munication through Bluetooth in accordance with the 
device information after receiving the device informa- 
tion. 

[01 86] Processing shown in FIG. 1 3 is processing ba- 
sically similar to the processing shown in FIG. 1 1 and is 
different in utilizing a link key, not the pass key notified 
as the device information, in the authentication process- 
ing. 

[0187] In other words, the CPU 81 B of the Bluetooth 
module 109 makes a "Page" between the PDA 2 and 
the personal computer 1 , after having established syn- 
chronization, it carries out the authentication processing 
using the link key notified as the device information, in 
step S85. 



[0188] Then, the authentication is completed by the 
personal computer 1, and when it is notified, the CPU 
81 B notifies the personal computer 1 of the service to 
utilize to establish the communication via Bluetooth. 
s [0189] FIG. 14 is a flowchart explaining another 
processing of the personal computer 1 for establishing 
communication via Bluetooth after providing the device 
information. 

[01 90] Processing shown in FIG. 1 4 is processing ba- 
10 sically similar to the processing shown in FIG. 1 2 and is 
different in utilizing a link key, not the pass key notified 
as the device information, in the authentication process- 
ing. 

[0191] In other words, the CPU 81 A of the Bluetooth 

is module 20 makes a "Page" between the personal com- 
puter 1 and the PDA 2 in step S102, and after having 
established synchronization, it carries out the authenti- 
cation processing using a link key identical to the link 
key notified as the device information. 

20 [0192] And when the authentication is completed, in 
step S1 07, the CPU 81 A notifies the PDA 2 of the com- 
pletion of the authentication, and when receiving the no- 
tice of the service to utilize, it establishes the communi- 
cation via Bluetooth in step S108. 

25 [01 93] As described above, the authentication can be 
also carried out using the link key notified as the device 
information. Therefore, the user of the personal compu- 
ter 1 or the PDA 2 can start communication via Bluetooth 
easily and promptly by making the device close to the 

30 other. 

[0194] Next, with reference to flowcharts of FIG. 15 
and FIG. 1 6, a series of processing for establishing com- 
munication between the personal computer 1 and the 
PDA 2 will be explained. In other words, processing 
35 shown in FIG. 15 and FIG. 16 are basically similar to 
those explained with reference to FIG. 8 and FIGs. 1 0 
to 12. 

[0195] In step S141 , a control program controlling the 
reader/writer 1 08 of the PDA 2 (hereinafter, referred to 

40 as "reader/writer control program 108A" accordingly) 
starts radiation of an electromagnetic wave to detect the 
reader/writer 19 of the personal computer 1 . 
[0196] And, in step S161 , a control program control- 
ling the reader/writer 19 of the personal computer 1 

45 which received the electromagnetic wave (hereinafter, 
referred to as "reader/writer control program 19A") 
transmits reception confirmation to notify of reception of 
the electromagnetic wave in step S162. 
[01 97] The reader/writer control program 1 08 A of the 

so PDA 2 which received the reception confirmation in step 
S142 transmits a transmission request of the device in- 
formation to reader/writer 19 in step S143. 
[01 98] In step S 1 63, the reader/writer control program 
19A of the personal computer 1 which received the 

55 transmission request of the device information transmits 
the device information as shown in FIG. 9 in step S164. 
[01 99] In step S 1 44, the reader/writer control program 
1 08A of the PDA 2 receives the device information, and 
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requests activation of a Bluetooth communication func- 
tion to the personal computer 1 in step S145. 
[0200] And, in step S1 65, the personal computer 1 re- 
ceives the request for activation at the reader/writer con- 
trol program 1 9 A, and a control program for controlling 5 
the Bluetooth module 20 (hereinafter, referred to as 
"Bluetooth module control program 20 A, accordingly) is 
activated in step S166. 

[0201] On the other hand, in step S146, the PDA 2 
transmits an activation request to a control program con- 
trolling the Bluetooth module 109 (hereinafter, referred 
to as "Bluetooth module control program 1 09A, accord- 
ingly). In response thereto, the Bluetooth module control 
program 109A is activated in step S121 . 
[0202] The reader/writer control program 1 08A which 
acquired the device information of the personal compu- 
ter 1 notifies the Bluetooth module control program 
109A of the device information in step S147. 
[0203] The Bluetooth module control program 1 09A 
receives the device information notified of from the read- 
er/writer control program 108A in step S122, and, in ac- 
cordance with the device information, requests the Blue- 
tooth module control program 20A of the personal com- 
puter 1 to execute a "Page" in step S123. 
[0204] When the Bluetooth module control program 
20 A of the personal computer 1 receives a request of 
an "Inquiry" in step S182, it responds thereto in step 
S183. 

[0205] Then, in step S124, the response is received 
by the Bluetooth module control program 1 09A of the 
PDA 2 and synchronization is established between the 
personal computer 1 and the PDA 2. In specific, in steps 
S123 and S124, and in steps S182 and S183, attribute 
information orthe like is exchanged and synchronization 
of the frequency axis and synchronization of the time 
axis are established. 

[0206] In step S1 25, a connection request is transmit- 
ted from the Bluetooth module control program 1 09A of 
the PDA 2 to the Bluetooth module control program 20A 
of the personal computer 1 .The connection request also 
includes information regarding the service selected in 
accordance with the device information. 
[0207] The Bluetooth module control program 20A of 
the personal computer 1 receives the connection re- 
quest including the information regarding the service in 
step S1 84, and carries out an authentication processing 
using a pass key identical to that which is notified of the 
PDA 2 as the device information in step S185. 
[0208] In a similar way, in step S126, an authentica- 
tion processing is carried out by the Bluetooth module 
control program 1 09A of the PDA 2. 
[0209] When the authentication is completed using 
the pass key, the Bluetooth module control program 20A 
of the personal computer 1 notifies the PDA 2 of the 
completion of the authentication, in step S1 86, to estab- 
lish communication via Bluetooth. 
[0210] On the other hand, when receiving the notice 
of the completion of the authentication, in step S127, the 



Bluetooth control program 109A of the PDA 2 establish- 
es communication with the personal computer 1 in step 
S128. 

[021 1 ] In the above description, the Bluetooth module 
control program 1 09A of the PDA 2 is set to be a master 
in Bluetooth communication, and the Bluetooth module 
control program 20A of the personal computer 1 is to be 
a slave. However, after establishing the synchroniza- 
tion, the role of each device can be switched according- 
ly. 

[0212] Next, with reference to flowcharts of FIGs. 17 
to 19, processing for establishing communication via 
Bluetooth between designated devices in accordance 
with device information notified of from the contactless 
IC card 3 will be described. In this example, a series of 
processing for establishing communication via Blue- 
tooth between the personal computer 1 and the access 
point 4 by making the contactless IC card 3 close to the 
personal computer 1 , in accordance with the device in- 
formation notified of from the contactless IC card 3. 
[0213] First, with reference to the flowchart of FIG. 1 7, 
the processing of the personal computer 1 to write the 
device information onto the contactless IC card 3. 
[0214] In other words, in order to start communication 
between the personal computer 1 and the access point 
4 in accordance with the information read out from the 
contactless IC card 3, it is required for the userto oper- 
ate the personal computer 1 or the like to store the de- 
vice information of the access point 4 in the contactless 
IC card 3. 

[021 5] In step S201 , the reader/writer control program 
1 9A of the personal computer 1 starts radiation of an 
electromagnetic wave to detect the contactless IC card 
3. 

[0216] For example, when the contactless IC card 3 
is made close to the personal computer 1 by the user, 
a control program controlling the contactless IC card 3 
(hereinafter, referred to as "contactless IC card control 
program 3A, accordingly) receives the electromagnetic 
wave in step S221 , and transmits a reception confirma- 
tion notifying the reception to the personal computer 1 
in step S222. 

[0217] The contactless IC card 3 is driven in accord- 
ance with the induced power generated by the electro- 
magnetic wave received from the reader/writer 1 9 of the 
personal computer 1 or the like and transmits such a 
reception confirmation. 

[021 8] When the reader/writer control program 1 9 A of 
the personal computer 1 receives the reception confir- 
mation transmitted from the contactless IC card 3 in step 
S202, it requests the contactless IC card 3 to write the 
Bluetooth address in step S203. The Bluetooth address 
requested to be written is a Bluetooth address of the ac- 
cess point 4, and, for example, it is inputted by the user 
operating the key board 7. 

[0219] The contactless IC card control program 3A 
which received the write request of the Bluetooth ad- 
dress in step S223 writes the Bluetooth address in the 
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EEPROM 134 and makes it stored in step S224. Then, 
writing of the Bluetooth address which has been notified 
of is completed, thecontactless IC card control program 
3A notifies the personal computer 1 of the completion 
of the writing of the Bluetooth address in step S225. 
[0220] When the completion of the writing of the Blue- 
tooth address is notified of the reader/writer control pro- 
gram 1 9A of the personal computer 1 in step S204, the 
reader/writer control program 19A next requests the 
contactless IC card 3 to write a pass key in step S205. 
The pass key requested to be written here is also the 
one inputted upon operation of the key board 7 by the 
user, and is identical to the pass key already set in the 
access point 4. 

[0221] When the contactless I C card control program 
3 A of the contactless I C card 3 receives the request from 
the reader/writer control program 19A of the personal 
computer 1 in step S226, the process goes to step S227, 
the program 3A writes the notified pass key in the EEP- 
ROM 134 similarly to the Bluetooth address and store it 
therein. 

[0222] And when writing of the pass key is completed, 
the contactless IC card control program 3 A notifies the 
personal computer 1 of the completion of writing in step 
S228, and terminates the processing. 
[0223] On the other hand, when the reader/writer con- 
trol program 1 9A of the personal computer 1 receives 
the notice regarding the completion of writing of the pass 
key from the contactless IC card control program 3 A in 
step S206, it terminates the processing. 
[0224] Repetition of the writing processing as de- 
scribed above stores the device information regarding 
the access point 4 which is similar to that shown in FIG. 
9 in the EEPROM 134 of the contactless IC card 3. 
Therefore, it is possible to establish the communication 
via Bluetooth between the personal computer 1 and the 
access point 4 only by making the contactless IC card 
3 in which the device information of the access point 4 
is stored close to the personal computer 1 . 
[0225] In the above description, the personal compu- 
ter 1 is operated to write the device information of the 
access point 4 on the contactless IC card 3. However, 
it may be arranged so that in a case where the access 
point 4 is provided with a reader/writer, the device infor- 
mation of the access point 4 is written on the contactless 
I C card 3 only by making the contactless IC card 3 closer 
to the reader/writer of the access point 4. Of course, it 
may also be arranged so that the reader/writer 1 08 of 
the PDA 2 is used for writing the device information on 
the contactless IC card 3. 

[0226] Next, with reference to flowcharts of FIG. 18 
and FIG. 1 9, a series of processing for establishing com- 
munication via Bluetooth between the personal compu- 
ter 1 and the access point 4 by making the contactless 
IC card 3 in which the device information of the access 
point 4 is stored close to the personal computer 1 will 
be described. 

[0227] Processing of the reader/writer control pro- 



gram 19A of the personal computer 1 in step S261 to 
step S265, and processing of the contactless IC card 
control program 3A of the contactless IC card 3 in step 
S281 to step S284 are basically similar to those of the 

s reader/writer control program 1 08A in step S1 41 to step 
S1 46 and those of the reader/writer control program 1 9A 
in step S161 to step S165 in FIG. 15, respectively. 
[0228] In other words, when the reader/writer control 
program 19A of the personal computer 1 detects the 

10 contactless IC card 3 usin g the radiated electromagnetic 
wave, it requests the contactless IC card 3 to transmit 
the device information stored therein in step S263. And 
when the reader/writer control program 1 9A receives 
the device information notified of from the contactless 

15 |C card 3, it activates the Bluetooth control program 20A 
in step S265 and notifies the Bluetooth module control 
program 20A of the device information in step S266. 
[0229] On the other hand, when the contactless IC 
card control program 3A of the contactless IC card 3 re- 

20 ceives the electromagnetic wave radiated from the per- 
sonal computer 1 , it transmits the device information of 
the access point 4 written in accordance with the 
processing of FIG. 17 to the personal computer 1 in step 
S284 and terminates the processing. 

25 [0230] And when the Bluetooth module control pro- 
gram 20A of the personal computer 1 receives the de- 
vice information of the access point 4 in step S242, the 
process goes to step S243 and the control program 20 A 
requests the access point 4 to make a "Page" in accord- 

30 ance with the Bluetooth address included in the device 
information of the access point 4. 
[0231 ] Thereafter, processing similar to those execut- 
ed between the personal computer 1 and the PDA 2 de- 
scribed with reference to FIG. 16 are carried out be- 

35 tween the personal computer 1 and the access point 4. 
[0232] In other words, when a control program con- 
trolling the Bluetooth module 159 of the access point 4 
(hereinafter, referred to as "Bluetooth module control 
program 1 59 A", accordingly) receives the request of the 

*o "Page" in step S301 , the process goes to step S302 and 
the control program 1 59A responds to the request to es- 
tablish synchronization with the personal computer 1 . 
[0233] In step S245, the Bluetooth module control 
program 20A of the personal computer 1 transmits a 

45 connection request including information regarding the 
service selected in accordance with the service record 
included in the device information which is notified of 
from the contactless IC card 3 to the access point 4. 
[0234] When the Bluetooth module control program 

so 159A of the access point 4 receives the connection re- 
quest transmitted from the personal computer 1 in step 
S303, the process goes to step S304 and the control 
program 159A carries out authentication using a pass 
key identical to the pass key stored in the contactless 

55 ic card 3. As described above, for example, the pass 
key stored in the RAM 153 of the access point 3 and the 
pass key described in the device information stored in 
the contactless I C card 3 are set to be the same by the 
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user. 

[0235] And when the authentication is completed, the 
Bluetooth module control program 1 59A notifies the per- 
sonal computer 1 of the completion of the authentication 
in step S305, and then, in step S306, establishes the 
communication via Bluetooth. 

[0236] The Bluetooth module control program 20 A of 
the personal computer 1 receives the notice in step 
S247, and in step S248, establishes the communication 
via Bluetooth. 

[0237] Thereafter, the user can connect to the net- 
work 5 with the personal computer 1 through the access 
point 4 and can use various contents introduced on the 
network 5. In other words, the user can connect the per- 
sonal computer 1 to the network 5 only by making the 
contactless IC card 3 close to the personal computer 1 . 
[0238] In the above description, the communication 
between the personal computer 1 and the access point 
4 is established utilizing the contactless IC card 3. How- 
ever, it is also possible to establish communication be- 
tween the PDA 2 and the access point 4 by making the 
contactless IC card 3 close to the PDA 2. 
[0239] In accordance with the above processing, the 
communication with the access point 4 having no con- 
tactless IC card reader/writer function can be started 
easily and promptly. Furthermore, even in a case where 
the access point 4 is place on a ceiling in a building, for 
example, where it is difficult to get the PDA 2 or the like 
up, it is possible to easily start communication using the 
contactless IC card 3. 

[0240] Next, with reference to flowcharts of FIG. 20 
and FIG. 21, another series of processing of the com- 
munication system in FIG. 1 for establishing communi- 
cation between the personal computer land the PDA 2. 
[0241] Processing shown in FIG. 20 and FIG. 21 are 
basically similar to those shown in FIG. 15 and in FIG. 
1 6, respectively. In other words, in step S341 , the read- 
er/writer control program 108A of the PDA 2 starts radi- 
ation of the electromagnetic wave to detect the reader/ 
writer 19 of the personal computer 1 , and when the per- 
sonal computer 1 transmits a reception confirmation in 
response thereto, the control program 108A requests 
the reader/writer control program 1 9A to notify the de- 
vice information in step S343. 

[0242] And as described above, when a service or the 
like is selected and a service available between the PDA 
2 and the personal computer 1 exists, the reader/writer 
control program 1 08A activates the Bluetooth module 
control program 109A in step S345. 
[0243] On the other hand, when the electromagnetic 
wave radiated from the reader/writer 1 08 of the PDA 2 
is received, the reader/writer control program 1 9A of the 
personal computer 1 provides the device information of 
the personal computer 1 to the PDA 2 in step S374. 
[0244] In step S346, the reader/writer control program 
108A of the PDA 2 notifies the personal computer 1 of 
the Bluetooth address of the Bluetooth module 1 09. The 
Bluetooth address notified here is used when it is deter- 



mined to be the same as the Bluetooth address acquired 
at the time of "Page" or not. For example, in a case 
where the Bluetooth address acquired by the personal 
computer 1 at the time of the "Page" is not the same as 
s the Bluetooth address notified of from the reader/writer 
1 08 of the PDA 2, processing subsequent to the "Page" 
is not carried out and the processing is terminated. 
[0245] When the Bluetooth address notified from the 
PDA 2 is received in step S375, the reader/writer control 
10 program 1 9A of the personal computer 1 transmits a re- 
ception confirmation to the PDA 2 in step S376. In ad- 
dition, the reader/writer control program 19A activates 
the Bluetooth module control program 20A in step S377. 
[0246] On the other hand, when the reception confir- 
ms mation transmitted from the personal computer 1 is re- 
ceived in step S347, the process goes to step S348, and 
the reader/writer control program 108A of the PDA 2 no- 
tifies the personal computer 1 of the selected service. 
In addition, since the reception confirmation is transmit- 
20 ted from the personal computer 1 , the reader/writer con- 
trol program 108A receives it in step S349. 
[0247] When the reader/writer control program 1 9 A of 
the personal computer 1 receives the service notified 
from the PDA 2 in step S378, it transmits a reception 
25 confirmation in step S379, and notifies the Bluetooth 
module control program 20A of the notified service in 
step S380to activate the service. In addition, the reader/ 
writer control program 1 9A notifies the Bluetooth mod- 
ule control program 20A of the Bluetooth address noti- 
30 fied from the PDA 2 in step S381 . 

[0248] The Bluetooth module control program 20A ac- 
tivates the service selected by the PDA 2 in step S403, 
and receives the Bluetooth address of the PDA 2 in step 
S404. 

35 [0249] Thereafter, in step S323 to step S328, the 
Bluetooth module control program 1 09A of the PDA 2 
carries out processing similar to those in steps from 
S123 to S128 shown in FIG. 16. In addition, in steps 
from S405 to S411, the Bluetooth module control pro- 
40 gram 20A of the personal computer 1 carries out 
processing basically similar to those in from step S182 
to step S188 as shown in FIG. 16. 
[0250] In other words, the "Page" is made between 
the Bluetooth module control program 1 09A of the PDA 
45 2 and the Bluetooth module control program 20A of the 
personal computer 1. And, when the Bluetooth module 
control program 20A of the personal computer 1 ac- 
quires a Bluetooth address from PDA 2 during the 
"Page", it compares the Bluetooth address and the Blue- 
so tooth address received in step S404 and, only when 
these Bluetooth addresses are the same, carries out 
processing thereafter. 

[0251] And when the Bluetooth module control pro- 
gram 20A of the personal computer 1 determines that 
55 the both acquired Bluetooth addresses are the same, 
an authentication processing is carried out in accord- 
ance with the pass key included in the device informa- 
tion, similarly to the above-described processing, and 
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when the authentication is completed, Bluetooth com- 
munication based on the selected service is estab- 
lished. 

[0252] As described above, since the Bluetooth mod- 
ule control program 20A compares the Bluetooth ad- 5 
dress notified from the reader/writer control program 
19A and the Bluetooth address acquired from PDA 2 
during the "Page", and the processing subsequent 
thereto is carried out only when they match each other, 
establishment of communication between undesired 
devices can be surely inhibited. 

[0253] In the above-description, the case of establish- 
ing communication between the personal computer 1 
and the PDA 2 and the case of establishing communi- 
cation between the personal computer 1 and the access 
point 4, that is, the case of establishing communication 
between devices one to one has been described. How- 
ever, it is of course that the present invention can be 
applied to a case of constituting a piconet or a scatternet 
with a single master and a plurality of slaves connected 
thereto. 

[0254] In addition, the cases of establishing commu- 
nication between the personal computer 1 and the PDA 
2 orthe access point 4 have been described particularly, 
in the above description. However, the present invention 
can be also applied between various devices. 
[0255] For example, such a communication system 
as described above can be constituted between a mo- 
bile terminal such as the PDA 2 and devices including 
a television set, an automobile navigation system, an 
automatic vending machine, an ATM (automatic teller 
machine) and the like. In this case, communication via 
Bluetooth can be established if at least a reader/writer 
is installed in either one of the devices and a contactless 
IC card capable of providing device information to the 
reader/writer is installed in the other device. 
[0256] In addition, if either one has a reader/writer, the 
present invention can be applied to establishment of 
synchronization within a piconet comprising, for exam- 
ple, mobile phones or PDA's, a PDA and a digital cam- 
era, or a PDA and a digital video camera. 
[0257] Furthermore, in addition to connection simply 
between devices, reader/writers, contactless IC cards 
and Bluetooth modules may be provided, for example, 
in movable bodies including automobiles, trains, ships 
and planes, in buildings or throughout the town so as to 
connect to a network such as the Internet, a LAN (local 
Area Network) or a WAN (Wide Area Network) via the 
Bluetooth modules to configure a Ubiquitous society 
(Ubiquitous Network Society or Ubiquitous Computing 
Society). 

[0258] In addition, the present invention can be ap- 
plied to communication via other than Bluetooth, such 
as wireless LAN (IEEE (Institute of Electrical and Elec- 
tronics Engineers) 802.11b). 

[0259] Furthermore, communication other than Blue- 
tooth includes IrDA, HomeRF (SWAP), Wireless1394, 
for example, and the present invention can be applied 



to these communication. 

[0260] In addition, instead of the communication sys- 
tem in which power transmission and data transmission 
are carried out using a loop antenna as in the contact- 
less IC card described above, any communication sys- 
tem can be employed as far as the communication sys- 
tem controls the output and has a communicable dis- 
tance set shorter than Bluetooth communication system 
or the like in advance. For example, device information 
as described above can be provided to a device to be 
connected by using IrDA, bar codes and a bar-code 
reader. 

[0261] In the above description, the device to commu- 
nicate with is identified in accordance with the Bluetooth 
address. However, any information can be used as far 
as it is unique identification information. 
[0262] For example, in a case where IPv6 (Internet 
Protocol version 6) comprising 128 bits is assigned to 
each device, a device being a master can specify the 
device to communicate with in accordance with the iden- 
tification information notified from the contactless IC 
card or the reader/writer. 

[0263] In addition, in the above description, as ex- 
plained with reference to FIG. 15 and FIG. 16, for ex- 
ample, the terminal to communicate with via Bluetooth 
is specified in accordance with the device information 
transmitted/received to and from the contactless IC card 
reader/writer 1 9 of the personal computer 1 and the con- 
tactless IC card reader/writer 1 08 of the PDA 2. Howev- 
er, even in a case where no module carrying out short 
range wireless communication using electromagnetic 
induction is provided to the personal computer 1 and the 
PDA 2, it is possible to specify the terminal of the com- 
munication destination by controlling output power of a 
radio wave of a communication module. 
[0264] Now, the communication system for specifying 
the terminal of the communication destination by con- 
trolling the output power of the radio wave output from 
the communication module will be explained. 
[0265] FIG. 22 is a figure showing a structural exam- 
ple of the communication system for specifying the ter- 
minal of the communication destination by controlling 
the output power of the radio wave. 
[0266] For example, in a case of specifying the com- 
munication destination via Bluetooth and establishing 
communication with the destination, the PDA 2 first con- 
trols the output power of the communication module 501 
(Bluetooth module) to the minimum necessary so that 
the radio wave radiated reaches only within several cen- 
timeters, for example. In this way, in a state that a re- 
duced power mode in which the output power of the ra- 
dio wave is kept down is set, "Inquiry" is repeated to 
search a terminal existing in a range the radio wave 
reaches (for example, within a range of several centim- 
eters). 

[0267] And in a case where the user makes the PDA 
2 close to the personal computer 1 and the radiated ra- 
dio wave is received by a communication module 502 
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(a module carrying out communication in conformity 
with the same standard as the communication module 
501) of the personal computer 1, the communication 
module 502 responds to the "Inquiry" and the commu- 
nication module 501 sends "Inquiry" and "Page" toward 
the communication module 501 to establish a commu- 
nication link. The communication link established here 
is effective within an extremely narrow range which the 
radio wave from the communication module 501 in 
which the reduced power mode is set reaches. 
[0268] Therefore, the communication module 501 
once breaks the communication link and changes the 
power mode setting of the communication module 501 
from the reduced power mode to a normal power mode 
to enable communication with the communication mod- 
ule 502 even in a case where they are located some 
distance away, and thereafter, establishes the commu- 
nication link with the communication module 502 again 
based on the information already acquired (information 
acquired through "Inquiry" and "Page" in a short range). 
[0269] The communication link established again is 
effective in a range which the radio wave of several tens 
meters reaches, for example, similarly to the normal 
Bluetooth communication, and even in a case where the 
personal computer 1 and the PDA 2 are located good 
distance off, communication via Bluetooth is available. 
[0270] As described above, even in a case where no 
reader/writer for transmitting/receiving device informa- 
tion is provided to the PDA 2, the user can establish 
Bluetooth communication between terminals by only 
making the PDA 2 close to the personal computer 1 by 
making the output power of the communication module 
controllable. 

[0271] In other words, even in a case where a plurality 
of Bluetooth communicable devices exist around the 
PDA 2, it is possible to specify the personal computer 1 
as the communication destination terminal and to estab- 
lish the communication therebetween. 
[0272] Incidentally, in a case where the power mode 
of the communication module 501 can be switched 
seamlessly, it may be arranged so that the power mode 
setting is switched from the reduced power mode to the 
normal power mode without breaking the communica- 
tion link established during the reduced power mode. 
[0273] FIG. 23 is a block diagram showing a detailed 
structural example of the communication module 501 of 
FIG. 22. 

[0274] The communication module 501 comprises a 
Bluetooth module, a wireless LAN module or the like, 
and, for example, in a case where it is constituted as the 
Bluetooth module, the construction thereof is basically 
similar to that of the Bluetooth module 20 (the Bluetooth 
module of the personal computer 1) shown in FIG. 4. 
[0275] A wireless control unit 541 controls a change- 
over switch 544, and in a case of transmitting informa- 
tion from the communication module 501 to an external 
terminal, a switch 544A is connected to a side of a con- 
tact point "a", while, in a case of receiving information 



40 

transmitted from the external terminal, the switch 544 A 
is connected to a side of a contact point "b'\ 
[0276] In addition, the wireless control unit 541 con- 
trols gain of a power amplifier 545 in accordance with 
5 the control from the CPU 101 carried out through the 
input/output interface 105 (FIG. 5) to control a range 
(output power) which the radio wave radiated from an 
antenna 547 reaches. 

[0277] Specifically, in a case where the setting of the 
reduced power mode is instructed by the CPU 1 01 , the 
wireless control unit 541 controls gain of the power am- 
plifier 545 so as to minimize the range which the radio 
wave radiated from the antenna 547. On the other hand, 
in a case where the communication destination terminal 
can be specified and switching from the reduced power 
mode to the normal power mode is instructed, the wire- 
less control unit 541 controls the gain of the power am- 
plifier so as to make the range which the output radio 
wave reaches be larger. 

[0278] A baseband control unit 542 controls a base- 
band signal of transmission/reception signals similarly 
to the baseband control unit 87 of FIG. 4. A modem 
processing unit 543 carries out GFSK modulation 
processing or a spectrum diffusion processing based on 
the hopping frequency on an output from the baseband 
control unit 542, and outputs an obtained signal from the 
antenna 547 via the power amplifier 545. In addition, the 
modem processing unit 543 carries out a spectrum re- 
verse diffusion processing or a GFSK demodulation 
processing on an output from a LNA (Low Noise Ampli- 
fier), and outputs an obtained signal to the baseband 
control unit 542. 

[0279] The structure of the communication module 
502 provided to the personal computer 1 is similar to 
that of the communication module 501 shown in FIG. 
23, and an explanation thereof is omitted. 
[0280] Incidentally, as described above, in the com- 
munication system shown in FIG. 22, no contactless IC 
card reader/writer is provided to the personal computer 
1 and the PDA 2. 

[0281] Next, with reference to a flowchart of FIG. 24, 
operation of the communication system of FIG. 22 will 
be described. In FIG. 24, processing in a case of spec- 
ifying a communication destination via Bluetooth and 
establishing the communication therebetween will be 
explained. 

[0282] For example, when start of communication via 
Bluetooth is instructed by the user, the communication 
module 501 of the PDA 2 is activated in response to the 
control from the CPU 1 01 and the communication mod- 
ule 501 sets the reduced power mode as a power mode 
of its own in step S501 . In addition, the communication 
module 501 executes "Inquiry" repeatedly and searches 
a terminal made close thereto in step S502. 
[0283] In the "Inquiry" carried out in step S502, since 
the reduced power mode is set and the range which the 
radio wave reaches is minimized, an IQ packet (Inquiry 
packet) is repeatedly broadcasted within a range of sev- 
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eral centimeters from the antenna 547, for example. 
[0284] On the other hand, the communication module 
502 of the personal computer 1 is in a state of executing 
an "Inquiry scan" and a "Page scan" repeatedly, and 
waits until another terminal requests "Inquiry" or "Page". 
[0285] When the PDA 2 is made close to the personal 
computer 1 by the user and the communication module 
502 of the personal computer 1 is within a range which 
the radio wave from the communication module 501 of 
the PDA 2 reaches, the IQ packet broadcasted from the 
communication module 501 is received by the commu- 
nication module 502 in step S522. 
[0286] When the communication module 502 re- 
ceives the IQ packet broadcasted from the communica- 
tion module 501 , in order to respond thereto, it transmits 
an FHS packet to the communication module 501 in step 
S523. The FHS packet contains information indicating 
the Bluetooth address and the Bluetooth clock of the 
personal computer 1 as attribute information of the per- 
sonal computer 1 (a slave in Bluetooth). 
[0287] When the communication module 501 re- 
ceives the FHS packet transmitted from the communi- 
cation module 502 in step S503, it requests the commu- 
nication module 502 for connection in step S504. 
[0288] In other words, when an ID packet is transmit- 
ted from the communication module 501 to the commu- 
nication module 502, and an ID packet identical to that 
ID packet is returned from the communication module 
502 to the communication module 501 , the FHS packet 
containing the Bluetooth address and the Bluetooth 
clock of the communication module 501 is transmitted 
from the communication module 501 to the communica- 
tion module 502. 

[0289] When the FHS packet transmitted from the 
communication module 501 is received by the commu- 
nication module 502 in step S524, synchronization of 
the frequency axis (frequency hopping pattern) and the 
time axis (time slot) is established between the commu- 
nication module 501 and the communication module 
502, which results in a state where a data link (commu- 
nication link) is established (State 1). 
[0290] For example, in a case where a data link via 
Bluetooth is established for the first time between the 
communication module 502 and the communication 
module 501 , the communication module 501 transmits 
a PIN (Personal Identification Number) code to the com- 
munication module 502 in step S505 to mutually carry 
out authentication. 

[0291] The PIN code transmitted from the communi- 
cation module 501 is received by the communication 
module 502 in step S525, and them, various link keys 
are set between the communication module and the 
communication module 502 on the basis of the PIN code 
and random numbers. 

[0292] Incidentally, transmission/reception of the PIN 
code may be carried out after encryption using a public 
key provided from the communication module 502 to the 
communication module501 . In other words, in this case, 



the communication module 502 manages a private key 
corresponding to the public key to provide to the com- 
munication module 501 by itself. According to this oper- 
ation, security is improved and communication via Blue- 
5 tooth can be carried out only between the personal com- 
puter 1 and the PDA 2 more assuredly. 
[0293] Since the communication link established as 
described above is effective within the range of several 
centimeters which the radio wave from the communica- 
tion module 501 in which the reduced power mode is 
set reaches, the communication module 501 requests 
the communication module 502 to break the data link 
temporarily in step S506 to enable the communication 
with the communication module 502 even in a case of 
being away at a certain distance. At this time, informa- 
tion acquired in the previous processing, such as the 
Bluetooth address and the PIN code of the communica- 
tion module 502, is stored in the communication module 
501. 

[0294] The communication module 502 which re- 
ceives the request in step S526 stores information, such 
as the Bluetooth address or the PIN code of the com- 
munication module 501 , acquired in the meantime sim- 
ilarly to the communication module 501 , and breaks da- 
ta link (State 2). 

[0295] The communication module 501 sets the pow- 
er mode of the output power to be the normal power 
mode in accordance with the control from the CPU 101 
in orderto establish the data I ink with the communication 
module 502 again in step S507. This results in that the 
radio wave of Bluetooth from the communication mod- 
ule 501 reaches the range of several tens meters, for 
example. 

[0296] In addition, in step S508, the communication 
module 501 specifies the personal computer 1 as the 
communication destination terminal based on the infor- 
mation stored immediately before breaking the data link 
and requests the communication module 502 for con- 
nection. 

[0297] This request is received by the commun ication 
module 502 in step S527, and setting is performed in 
each terminal. This results in a state that the data link 
is established between the communication module 501 
and the communication module 502, that is, a state in 
which Bluetooth communication is available in a range 
of, for example, several tens meters, which the radio 
wave from the communication module 501 in which the 
normal power mode is set reaches (State 3). 
[0298] As described above, according to application 
of the communication system of FIG. 22 which specifies 
the terminal close thereto as the communication desti- 
nation terminal in the communication system of FIG. 1 , 
even in a case where a contactless IC card reader/writer 
is not provided, the user can start communication be- 
tween the PDA 2 and the personal computer 1 only by 
making the PDA 2 close to the personal computer 1 . 
[0299] In addition, in a similar way, the user can es- 
tablish the data link between the PDA 2 and the access 
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point 4 to connect the PDA 2 to the network 5 through 
the access point 4 only by taking the PDA 2 close to the 
access point 4. 

[0300] FIG. 25 is a flow chart explaining another op- 
eration of the communication system of FIG. 22, and, in 
this processing, before establishing the data link in the 
normal power mode, external appearance of the com- 
munication destination device is displayed on the PDA 
2 in order to make the user confirm the communication 
destination terminal (for example, the personal compu- 
ter 1). 

[0301] Processing by the PDA 2 in steps S541 to 
S545 and processing by the personal computer 1 in 
steps S561 to S565 are respectively similar to those in 
steps S501 to S505 and steps S521 to S525 in FIG. 24. 
[0302] In other words, the data link which is commu- 
nicable only in a range of, for example, several centim- 
eters in the reduced power mode is established and the 
PIN code transmitted from the communication module 

501 of the PDA 2 is received by the communication mod- 
ule 502 of the personal computer 1 . 

[0303] When the communication module 502 re- 
ceives the PIN code, it transmits an image of the exter- 
nal appearance of the personal computer 1 prepared in 
advance in step S566. 

[0304] The image of the external appearance trans- 
mitted from the communication module 502 is received 
by the communication module 502 in step S546 and is 
stored in a not shown flash memory or the like of the 
PDA 2. 

[0305] The communication module 501 requests the 
communication module 502 to break the data link in the 
reduced power mode, and after breaking the data link 
temporarily, sets the normal power mode in step S548. 
[0306] The CPU 101 of the PDA 2 displays the image 
of the external appearance of the personal computer 1 
on an LCD 1 06 in accordance with the stored image data 
in step S549. This allows the user to confirm in advance 
the terminal of the communication destination with 
which the data link is established in the normal power 
mode. 

[0307] For example, when connection to the personal 
computer 1 whose external appearance is displayed on 
the LCD 106 is instructed in step S550, the communi- 
cation module 501 requests the communication module 

502 for connection in the normal power mode in step 
S551. 

[0308] When the request is received by the commu- 
nication module 502, the data link in the normal power 
mode is established (State 3). 

[0309] As described above, since an image of the ex- 
ternal appearance the terminal is displayed on the basis 
of the data transmitted at the time when the data link in 
the reduced power mode is established, the user can 
more assuredly establish communication with the termi- 
nal of the communication destination that the user de- 
sires. 

[0310] Incidentally, in the above description, when the 



communication in the reduced power mode is estab- 
lished, the image of the external appearance is trans- 
mitted as information indicating the communication des- 
tination device. However, in addition thereto, various 
5 characteristic information including the name of the 
communication destination device or the like may be 
present to the user. 

[0311] In addition, voice information regarding the 
communication destination device is transmitted and 

10 voice guide based on the voice information is outputted, 
which can result in advance presentation of information 
regarding the device to connect thereto to the user even 
in a case where the device receiving the voice informa- 
tion has no display unit. 

15 [031 2] The above-described series of processing can 
be carried out not only by a hardware but also by a soft- 
ware. 

[0313] In a case where the series of processing are 
carried out by a software, a program constituting the 

20 software is installed via a network or a recording medi- 
um into a computer which is incorporated in a dedicated 
hardware or a general purpose personal computer, for 
example, capable of executing various functions by in- 
stalling various programs. 

25 [0314] The recording medium comprises not only a 
package media comprising a magnetic disk 22 (includ- 
ing a floppy disk), an optical disc 23 (including a 
CD-ROM (Compact Disk-Read Only Memory), DVD 
(Digital Versatile Disk)), a magneto-optical disc 24 (in- 

30 eluding MD (registered trademark) (Mini-Disk)) or a 
semiconductor memory 25 on which a program is re- 
corded to be distributed to a user to provide the program 
in addition to a main body of the device, but also the 
ROM 12 or the memory unit 18 in which the program is 

35 recorded to be provided to the user in a condition that it 
is incorporated in the main body of the device in ad- 
vance. 

[0315] In addition, in the present specification, a step 
for describing a program to be recorded in the recording 
40 medium includes processing carried out in time series 
in the order of description as well as processing carried 
out not always in time series but in parallel or individu- 
ally. 

[0316] In addition, in the present specification, the 
45 system means the whole device comprising a plurality 
of devices. 

Industrial Applicability 

50 [0317] As described above, according to the present 
invention, communication can be started easily and 
promptly. 



1 . In a communication system comprising an informa- 
tion processing apparatus and an information 
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processing terminal, said communication system is 
characterized in that: 

said information processing apparatus com- 
prises: 5 

first wireless communication means which 
transmits and receives predetermined in- 
formation to and from said information 
processing terminal made close thereto 10 
through an electromagnetic wave; 
second wireless communication means 
being different from said first wireless com- 
munication means, which carries out wire- 
less communication with said information 15 
processing terminal; 

memory means which stores device infor- 
mation including at least identification in- 
formation of the apparatus itself and com- 
munication method information regarding 20 
a communication method of said wireless 
communication providable by said second 
wireless communication means; 
providing means which provides said de- 
vice information stored in said memory 25 
means to said information processing ter- 
minal via said first wireless communication 
means; 

first synchronization establishing means 
which establishes synchronization of said 30 
wireless communication with said informa- 
tion processing terminal in accordance 
with a request made by said information 
processing terminal on the basis of said 
identification information provided by said 35 
providing means; and 
first communication establishing means 
which establishes said wireless communi- 
cation the synchronization of which is es- 
tablished by said first synchronization es- 40 
tablishing means utilizing said communica- 
tion method to be selected by said informa- 
tion processing terminal in accordance 
with said communication method informa- 
tion, and 45 

said information processing terminal compris- 
es: 

third wireless communication means which so 
transmits and receives predetermined in- 
formation to and from said information 
processing apparatus made close thereto 
through an electromagnetic wave; 
fourth wireless communication means be- 55 
ing different from said third wireless com- 
munication means, which carries out said 
wireless communication with said informa- 



tion processing apparatus; 
acquisition means which acquires said de- 
vice information from said information 
processing apparatus via said third wire- 
less communication means; 
selection means which selects said com- 
munication method to be used for said 
wireless communication by said second 
wireless communication means in accord- 
ance with said communication method in- 
formation acquired by said acquisition 
means; 

second synchronization establishing 
means which establishes synchronization 
of said wireless communication with said 
information processing apparatus in ac- 
cordance with said identification informa- 
tion; and 

second communication establishing 
means which establishes said wireless 
communication the synchronization of 
which is established by said synchroniza- 
tion establishing means utilizing said com- 
munication method selected by said selec- 
tion means. 

2. In a communication method of a communication 
system comprising an information processing ap- 
paratus and an information processing terminals, 
said communication method is characterized in 
that: 

an information processing method of said infor- 
mation processing apparatus includes: 

a first wireless communication step of 
transmitting/receiving predetermined infor- 
mation to and from said information 
processing terminal made close thereto 
through an electromagnetic wave; 
a second wireless communication step for 
carrying out wireless communication with 
said information processing terminal; 
a storing step of storing device information 
including at least identification information 
of the apparatus itself and communication 
method information regarding a communi- 
cation method of said wireless communi- 
cation providable by a process of said sec- 
ond wireless communication step; 
a providing step of providing said device in- 
formation stored by a process of said stor- 
ing step to said information processing ter- 
minal by a process of said first wireless 
communication step; 

a first synchronization establishing step of 
establishing synchronization of said wire- 
less communication with information 
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processing terminal in accordance with a 
request made by said information process- 
ing terminal on the basis of said identifica- 
tion information provided by a process of 
said providing step; and 5 
a first communication establishing step of 
establishing said wireless communication 
the synchronization of which is established 
by a process of said first synchronization 
establishing step utilizing said communica- 10 
tion method selected by said information 
processing terminal in accordance with 
said communication method information, 
and 

15 

an information processing method of said infor- 
mation processing terminal includes: 

a third wireless communication step of 
transmitting/receiving predetermined infor- 20 
mation to and from said information 
processing apparatus made close thereto 
through an electromagnetic wave; 
a fourth wireless communication step for 
carrying out said wireless communication 25 
with said information processing appara- 
tus; 

an acquiring step of acquiring said device 
information from said information process- 
ing apparatus by a process of said third 30 
wireless communication step; 
a selecting step of selecting said commu- 
nication method to be used for said wire- 
less communication by a process of said 
second wireless communication step in ac- 35 
cordance with said communication method 
information acquired by a process of said 
acquiring step; 

a second synchronization establishing 
step of establishing synchronization of said 40 
wireless communication with said informa- 
tion processing apparatus in accordance 
with said identification information; and 
a second communication establishing step 
of establishing said wireless communica- 45 
tion synchronization of which is estab- 
lished by a process of said synchronization 
establishing step utilizing said communica- 
tion method selected by a process of said 
selecting step. so 

An information processing apparatus character- 
ized by having: 

first wireless communication means which 55 
transmits and receives predetermined informa- 
tion to and from an information processing ter- 
minal made close thereto through an electro- 



magnetic wave; 

second wireless communication means being 
different from said first wireless communication 
means, which carries out wireless communica- 
tion with said information processing terminal; 
memory means which stores device informa- 
tion including at least identification information 
of the apparatus itself and communication 
method information regarding a communica- 
tion method of said wireless communication 
providable by said second wireless communi- 
cation means; 

providing means which provides said device in- 
formation stored in said memory means to said 
information processing terminal via said first 
wireless communication means; 
synchronization establishing means which es- 
tablishes synchronization of said wireless com- 
munication with said information processing 
terminal in accordance with a request made by 
said information processing terminal on the ba- 
sis of said identification information provided by 
said providing means; and 
communication establishing means which es- 
tablishes said wireless communication the syn- 
chronization of which is established by said 
synchronization establishing means utilizing 
said communication method to be selected by 
said information processing terminal in accord- 
ance with said communication method informa- 
tion. 

4. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

said memory means stores said device infor- 
mation which further includes key information 
used in authentication for carrying out said 
wireless communication, and 
said providing means provides said information 
processing terminal with said device informa- 
tion which further includes said key information. 

5. The information processing apparatus as claimed 
in Claim 4, characterized in that: 

generation means which generates said key in- 
formation at random is further provided, and 
said memory means stores said key informa- 
tion generated by said generation means in- 
cluded in said device information. 

6. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

said memory means stores said device infor- 
mation which further includes number informa- 
tion representing the number of devices with 
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which said information processing apparatus 
can communicate simultaneously via said wire- 
less communication, and 
said providing means provides said information 
processing terminal with said device informa- 
tion including said number information. 

7. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

said memory means stores device information 
which further includes time period information 
representing a time period during which said in- 
formation processing apparatus can communi- 
cate via said wireless communication, and 
said providing means provides said information 
processing terminal with said device informa- 
tion including said time period information. 

8. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

said memory means stores said device infor- 
mation which further includes type information 
representing types of devices with which said 
information processing apparatus can commu- 
nicate via said wireless communication, and 
said providing means provides said information 
processing terminal with said device informa- 
tion including said type information. 

9. The information processing apparatus as claimed 
in Claim 3, characterized by further having: 

activation means which activates a function of 
said wireless communication when said device 
information is provided to said information 
processing terminal by said providing means. 

10. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

said first wireless communication means is 
driven by an induced electric power generated 
in accordance with reception of an electromag- 
netic wave radiated from said information 
processing terminal. 

11. The information processing apparatus as claimed 
in Claim 3, characterized in that: 

memory control means which makes a prede- 
termined wireless communication body driven 
by an induced electric power generated by re- 
ceiving an electromagnetic wave store said de- 
vice information by utilizing the communication 
by said first wireless communication means. 



12. An information processing method characterized 
by including: 

a first wireless communication step of transmit- 
5 ting/receiving predetermined information to 

and from an information processing terminal 
made close thereto through an electromagnetic 
wave; 

a second wireless communication step for car- 
10 rying out wireless communication with said in- 

formation processing terminal; 
a storing step of storing device information in- 
cluding at least identification information of the 
apparatus itself and communication method in- 
to formation regarding a communication method 
of said wireless communication providable by 
a process of said second wireless communica- 
tion step; 

a providing step of providing said device infor- 
20 mation stored by a process of said storing step 

to said information processing terminal by a 
process of said first wireless communication 
step; 

a synchronization establishing step of estab- 
25 lishing synchronization of said wireless com- 

munication with said information processing 
terminal in accordance with a request made by 
said information processing terminal on the ba- 
sis of said identification information provided by 
30 a process of said providing step; and 

a communication establishing step of establish- 
ing said wireless communication the synchro- 
nization of which is established by a process of 
said synchronization establishing step utilizing 
35 said communication method selected by said 

information processing terminal in accordance 
with said communication method information. 

13. A program for making steps executed, said steps 
40 comprising: 

a first wireless communication control step of 
controlling transmitting/receiving of predeter- 
mined information to and from an information 

45 processing terminal adjacent thereto through 

an electromagnetic wave; 
a second wireless communication control step 
for controlling wireless communication with 
said information processing terminal; 

so a storing control step of controlling storing of 

device information including at least identifica- 
tion information of the apparatus itself and com- 
munication method information regarding a 
communication method of said wireless com- 

55 munication providable by a process of said sec- 

ond wireless communication control step; 
a providing control step of controlling providing 
of said device information stored by a process 
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of said storing control step to said information 
processing terminal by a process of said first 
wireless communication control step; 
a synchronization establishing control step of 
controlling establishing of synchronization of 5 
said wireless communication with said informa- 
tion processing terminal in accordance with a 
request made by said information processing 
terminal on the basis of said identification infor- 
mation provided by a process of said providing 10 
control step; and 

a communication establishing control step of 
controlling establishing of said wireless com- 
munication the synchronization of which is es- 
tablished by a process of said synchronization is 
establishing control step utilizing said commu- 
nication method selected by said information 
processing terminal in accordance with said 
communication method information. 

20 

14. An information processing terminal characterized 
by having: 



15. The information processing terminal as claimed in 
Claim 14, characterized in that: 

said acquisition means acquires said device in- 
formation which further includes key informa- 
tion used in authentication for carrying out said 
wireless communication. 

16. The information processing terminal as claimed in 
Claim 14, characterized in that: 

said acquisition means acquires said device in- 
formation which further includes number infor- 
mation representing the number of devices with 
which said information processing apparatus 
can communicate simultaneously via said wire- 
less communication, and 
said synchronization establishing means es- 
tablish said synchronization when said wireless 
communication with said information process- 
ing apparatus is determined to be possible on 
the basis of the number information. 

17. The information processing terminal as claimed in 
Claim 14, characterized in that: 

said acquisition means acquires said device in- 
formation which further includes time period in- 
formation representing a time period during 
which said information processing apparatus 
can communicate utilizing said wireless com- 
munication, and 

said synchronization establishing means es- 
tablishes synchronization when said wireless 
communication with said information process- 
ing apparatus is determined to be possible on 
the basis of said time information. 

18. The information processing terminal as claimed in 
Claim 14, characterized in that: 

said acquisition means acquires said device in- 
formation which further includes type informa- 
tion representing a type of a device with which 
said information processing apparatus can 
communicate utilizing said wireless communi- 
cation, and 

said synchronization establishing means es- 
tablishes synchronization when said wireless 
communication with said information process- 
ing apparatus is determined to be possible on 
the basis of said type information. 

19. The information processing terminal as claimed in 
Claim 14, characterized in that: 

activation means which activates a function of 
said wireless communication when said device 



first wireless communication means which 
transmits and receives predetermined informa- 25 
tion to and from an information processing ap- 
paratus made close thereto through an electro- 
magnetic wave; 

second wireless communication means being 
different from said first wireless communication 30 
means, which carries out wireless communica- 
tion with said information processing appara- 
tus; 

acquisition means which acquires device infor- 
mation including at least identification informa- 35 
tion of said information processing apparatus 
and communication method information re- 
garding a communication method of said wire- 
less communication providable by said infor- 
mation processing apparatus from said first 40 
wireless communication means; 
selection means which selects said communi- 
cation method to be used for said wireless com- 
munication by said second wireless communi- 
cation means in accordance with said commu- 45 
nication method information acquired by said 
acquisition means; 

synchronization establishing means which es- 
tablishes synchronization of said wireless com- 
munication with said information processing so 
apparatus in accordance with said identification 
information; and 

communication establishing means which es- 
tablishes said wireless communication the syn- 
chronization of which is established by said 55 
synchronization establishing means utilizing 
said communication method selected by said 
selection means. 
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information is acquired by said acquisition 
means. 

20. An information processing method, characterized 
by including: 

a first wireless communication step of transmit- 
ting/receiving predetermined information to 
and from an information processing apparatus 
made close thereto through an electromagnetic 
wave; 

a second wireless communication step for car- 
rying out wireless communication with said in- 
formation processing apparatus; 
an acquiring step of acquiring device informa- 
tion including at least identification information 
of said information processing apparatus and 
communication method information regarding 
a communication method of said wireiess com- 
munication providable by said information 
processing apparatus from said information 
processing apparatus by a process of said first 
wireless communication means; 
a selecting step of selecting said communica- 
tion method to be used for said wireless com- 
munication by a process of said second wire- 
less communication step in accordance with 
said communication method information ac- 
quired by a process of said acquiring step; 
a synchronization establishing step of estab- 
lishing synchronization of said wireless com- 
munication with said information processing 
apparatus in accordance with said identification 
information; and 

a communication establishing step of establish- 
ing said wireless communication the synchro- 
nization of which is established by a process of 
said synchronization establishing step utilizing 
said communication method selected by a 
process of said selecting step. 

21. A program making a computer carry out: 

a first wireiess communication control step of 
controlling transmitting/receiving of predeter- 
mined information to and from an information 
processing apparatus adjacent thereto through 
an electromagnetic wave; 
a second wireless communication control step 
for controlling wireless communication with 
said information processing apparatus; 
an acquiring control step of controlling acquir- 
ing of device information including at least iden- 
tification information of said information 
processing apparatus and communication 
method information regarding a communica- 
tion method of said wireless communication 
providable by said information processing ap- 
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paratus from said information processing appa- 
ratus by a process of said first wireless commu- 
nication control means; 
a selecting step of selecting said communica- 
tion method to be used for said wireless com- 
munication by a process of said second wire- 
less communication step in accordance with 
said communication method information ac- 
quired by a process of said acquiring control 
step; 

a synchronization establishing control step of 
controlling establishing of synchronization of 
said wireless communication with said informa- 
tion processing apparatus in accordance with 
said identification information; and 
a communication establishing control step of 
controlling establishing of said wireless com- 
munication the synchronization of which is es- 
tablished by a process of said synchronization 
establishing control step utilizing said commu- 
nication method selected by a process of said 
selecting step. 

22. An information processing terminal characterized 
by having: 

acquisition means which acquires, when a 
wireless communication body which is driven 
depending on an induced electric power gener- 
ated in accordance with receiving an electro- 
magnetic wave approaches, device information 
including at least identification information of a 
predetermined information processing appara- 
tus stored in said wireless communication body 
and communication method information re- 
garding a communication method of wireless 
communication providable by said information 
processing apparatus; 

wireiess communication means which carries 
out said wireless communication with said in- 
formation processing apparatus; 
selection means which selects said communi- 
cation method to be used for said wireless com- 
munication by said wireless communication 
means in accordance with said communication 
method information acquired by said acquisi- 
tion means; 

synchronization establishing means which es- 
tablishes synchronization of said wireless com- 
munication with said information processing 
apparatus in accordance with said identification 
information; and 

communication establishing means which es- 
tablishes said wireless communication syn- 
chronization of which is established by said 
synchronization establishing means utilizing 
said communication method selected by said 
selection means. 
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23. An information processing method, characterized 
by including: 

an acquiring step of acquiring, when a wireless 
communication body which is driven depending 
on an induced electric power generated in ac- 
cordance with receiving an electromagnetic 
wave approaches, device information including 
at least identification information of a predeter- 
mined information processing apparatus stored 
in said wireless communication body and com- 
munication method information regarding a 
communication method of wireless communi- 
cation providable by said information process- 
ing apparatus; 

a wireless communication step for carrying out 
said wireless communication with said informa- 
tion processing apparatus; 
a selecting step of selecting said communica- 
tion method to be used for said wireless com- 
munication by a process of said wireless com- 
munication step in accordance with said com- 
munication method information acquired by a 
process of said acquiring step; 
a synchronization establishing step of estab- 
lishing synchronization of said wireless com- 
munication with said information processing 
apparatus in accordance with said identification 
information; and 

a communication establishing step of establish- 
ing said wireless communication synchroniza- 
tion of which is established by a process of said 
synchronization establishing step utilizing said 
communication method selected by a process 
of said selecting step. 

24. A program making a computer carry out: 

an acquiring control step of controlling acquir- 
ing of device information including at least iden- 
tification information of a predetermined infor- 
mation processing apparatus stored in a wire- 
less communication body and communication 
system information regarding a communication 
system of wireless communication providable 
by the information processing apparatus, when 
the wireless communication body which is driv- 
en depending on an induced electric power 
generated in accordance with receiving an 
electromagnetic wave approaches; 
a wireless communication control step for con- 
trolling said wireless communication carried out 
with said information processing apparatus; 
a selecting step of selecting said communica- 
tion method to be used for said wireless com- 
munication by a process of said wireless com- 
munication step in accordance with said com- 
munication method information acquired by a 



process of said acquiring control step; 
a synchronization establishing control step of 
controlling establishing of synchronization of 
said wireless communication with said informa- 

5 tion processing apparatus in accordance with 

said identification information; and 
a communication establishing control step of 
controlling establishing of said wireless com- 
munication synchronization of which is estab- 

10 lished by a process of said synchronization es- 

tablishing control step utilizing said communi- 
cation method selected by a process of said se- 
lecting step. 



Amended claims under Art. 19.1 PCT 

I. (Deleted) 
20 2. (Deleted) 

3. (Deleted) 

4. (Deleted) 

25 

5. (Deleted) 

6. (Deleted) 
30 7. (Deleted) 

8. (Deleted) 

9. (Deleted) 

35 

10. (Deleted) 

II. (Deleted) 
40 12. (Deleted) 

13. (Deleted) 

14. (Amended) An information processing appara- 
45 tus carrying out a wireless communication with the 

other information processing apparatus, said infor- 
mation processing apparatus characterized by 
having: 

so acquisition means which acquires device infor- 

mation of said other information processing ap- 
paratus containing at least identification infor- 
mation and service attribute information indi- 
cating a providable service of said other infor- 

55 mation processing apparatus; 

determination means which determines wheth- 
er or not to perform an establishing process of 
the wireless communication on the basis of said 
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service attribute information of said other infor- 
mation processing apparatus acquired by said 
acquisition means; 

selection means which selects a service to per- 
form on the basis of said service attribute infor- s 
mation of said other information processing ap- 
paratus acquired by said acquisition means; 
synchronization establishing means which es- 
tablishes synchronization of said wireless com- 
munication with said information processing 10 
apparatus on the basis of said identification in- 
formation; and 

communication establishing means which es- 
tablishes the wireless communication the syn- 
chronization of which has been established by *5 
said synchronizing establishment means. 

15. (Amended) The information processing appara- 
tus as claimed in Claim 14, characterized in that: 

20 

said acquisition means acquires said device in- 
formation which further includes key informa- 
tion used in authentication for carrying out said 
wireless communication. 

25 

16. (Amended) The information processing appara- 
tus as claimed in Claim 14, characterized In that: 

said acquisition means acquires said device in- 
formation which further includes number infor- 30 
mation representing the number of devices with 
which said other information processing appa- 
ratus can communicate simultaneously utilizing 
said wireless communication; and 
said determination means further determines 35 
whether or not to perform the establishing proc- 
ess on the basis of said number information. 

17. (Amended) The information processing appara- 
tus as claimed in Claim 1 4, characterized in that: 40 

said acquisition means acquires said device in- 
formation which further includes time period in- 
formation representing a time period during 
which said other information processing appa- 45 
ratus can communicate utilizing said wireless 
communication; and 

said determination means further determines 
whether or not to perform the establishing proc- 
ess on the basis of said time period information, so 

18. (Amended) The information processing appara- 
tus as claimed in Claim 14, characterized in that: 

said acquisition means acquires said device in- 55 
formation which further includes type informa- 
tion representing a type of a device with which 
said other information processing apparatus 



can communicate utilizing said wireless com- 
munication; and 

said determination means further determines 
whether or not to perform the establishing proc- 
ess on the basis of said type information. 

19. (Amended) The information processing appara- 
tus as claimed in Claim 14, characterized by fur- 
ther including: 

activation means which activates a function of 
said wireless communication when said deter- 
mination means determines to perform the es- 
tablishing process of the wireless communica- 
tion. 

20. (Amended) An information processing method 
of an information processing apparatus carrying out 
a wireless communication with the other informa- 
tion processing apparatus, said information 
processing method characterized by including: 

an acquiring step of acquiring device informa- 
tion of said other information processing appa- 
ratus containing at least identification informa- 
tion and service attribute information indicating 
a providable service of said other information 
processing apparatus; 

a determining step of determining whether or 
not to perform an establishing process of the 
wireless communication on the basis of said 
service attribute information of said other infor- 
mation processing apparatus acquired by a 
process of said acquiring step; 
a selecting step of selecting a service to per- 
form on the basis of said service attribute infor- 
mation of said other information processing ap- 
paratus acquired by a process of said acquiring 
step; 

a synchronization establishing step of estab- 
lishing synchronization of said wireless com- 
munication with said information processing 
apparatus on the basis of said identification in- 
formation; and 

a communication establishing step of establish- 
ing the wireless communication the synchroni- 
zation of which has been established by a proc- 
ess of said synchronizing establishing step. 

21 . (Amended) A program making a computer exe- 
cute processing for carrying out a wireless commu- 
nication with the other information processing ap- 
paratus, said program characterized by including: 

an acquiring step of acquiring device informa- 
tion of said other information processing appa- 
ratus containing at least identification informa- 
tion and service attribute information indicating 
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a providable service of said other information 
processing apparatus; 

a determining step of determining whether or 
not to perform an establishing process of the 
wireless communication on the basis of said s 
service attribute information of said other infor- 
mation processing apparatus acquired by a 
process of said acquiring step; 
a selecting step of selecting a service to per- 
form on the basis of said service attribute infor- io 
mation of said other information processing ap- 
paratus acquired by a process of said acquiring 
step; 

a synchronization establishing step of estab- 
lishing synchronization of said wireless com- is 
munication with said information processing 
apparatus on the basis of said identification in- 
formation; and 

a communication establishing step of establish- 
ing the wireless communication the synchroni- 20 
zation of which has been established by a proc- 
ess of said synchronizing establishing step. 

22. (Amended) An information processing appara- 
tus characterized by having: 25 

acquisition means which acquires device infor- 
mation including at least identification informa- 
tion of a predetermined information processing 
apparatus and service attribute information re- 30 
garding a service providable by said informa- 
tion processing apparatus, which is stored in a 
wireless communication body which is driven 
depending on an induced electric power gener- 
ated in accordance with receiving an electro- 35 
magnetic wave; 

determination means which determines wheth- 
er or not to perform an establishing process of 
the wireless communication on the basis of said 
service attribute information of said information *o 
processing apparatus acquired by said acqui- 
sition means; 

selection means which selects a service to per- 
form on the basis of said service attribute infor- 
mation of said information processing appara- 45 
tus acquired by said acquisition means; 
synchronization establishing means which es- 
tablishes synchronization of said wireless com- 
munication with said information processing 
apparatus on the basis of said identification in- so 
formation; and 

communication establishing means which es- 
tablishes the wireless communication the syn- 
chronization of which has been established by 
said synchronizing establishment means. 55 

23. (Amended) An information processing method, 
characterized by including: 



an acquiring step of acquiring device informa- 
tion including at least identification information 
of a predetermined information processing ap- 
paratus and service attribute information re- 
garding a service providable by said informa- 
tion processing apparatus, which is stored in a 
wireless communication body which is driven 
depending on an induced electric power gener- 
ated in accordance with receiving an electro- 
magnetic wave; 

a determining step of determining whether or 
not to perform an establishing process of the 
wireless communication on the basis of said 
service attribute information of said information 
processing apparatus acquired by a process of 
said acquiring step; 

a selecting step of selecting a service to per- 
form on the basis of said service attribute infor- 
mation of said information processing appara- 
tus acquired by a process of said acquiring 
step; 

a synchronization establishing step of estab- 
lishing synchronization of said wireless com- 
munication with said information processing 
apparatus on the basis of said identification in- 
formation; and 

a communication establishing step of establish- 
ing the wireless communication the synchroni- 
zation of which has been established by a proc- 
ess of said synchronizing establishing step. 

24. (Amended) A program making a computer carry 
out: 

an acquiring step of acquiring device informa- 
tion including at least identification information 
of a predetermined information processing ap- 
paratus and service attribute information re- 
garding a service providable by said informa- 
tion processing apparatus, which is stored in a 
wireless communication body which is driven 
depending on an induced electric power gener- 
ated in accordance with receiving an electro- 
magnetic wave; 

a determining step of determining whether or 
not to perform an establishing process of the 
wireless communication on the basis of said 
service attribute information of said information 
processing apparatus acquired by a process of 
said acquiring step; 

a selecting step of selecting a service to per- 
form on the basis of said service attribute infor- 
mation of said information processing appara- 
tus acquired by a process of said acquiring 
step; 

a synchronization establishing step of estab- 
lishing synchronization of said wireless com- 
munication with said information processing 
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apparatus on the basts of said identification in- 
formation; 

a communication establishing step of establish- 
ing the wireless communication the synchroni- 
zation of which has been established by a proc- 
ess of said synchronizing establishing step. 

25. (added) The information processing apparatus 
as claimed in Claim 14, characterized by further 
including: 

said acquisition means acquires said device in- 
formation via any one of a communication via 
an electromagnetic wave, an infrared data 
communication and a Bluetooth communica- 
tion specifying a communication destination by 
a device search in a reduced power mode. 

26. (added) The information processing method as 
claimed in Claim 20, characterized in that: 

said acquiring step acquires said device infor- 
mation via any one of a communication via an 
electromagnetic wave, an infrared data com- 
munication and a Bluetooth communication 
specifying a communication destination by a 
device search in a reduced power mode. 



Statement under Art. 19.1 PCT 

The invention of Claim 14, Claim 20, and Claims 
21-24 are mainly based on the description on page 23, 
line 17 to page 24, line 24; page 27, line 2 through line 
15; page 27, line 23 to page 28, line 21 and it is made 
clear that, on the basis of the acquired service attribute 
information, whether or not the wireless communication 
with the other information processing apparatus having 
the service attribute information is established is deter- 
mined. 

This characteristic constitution is not disclosed in 
any cited reference. For example, Japanese Patent Ap- 
plication Publication Laid-Open No. 2001-156704 dis- 
closes that a request for terminal attribute information 
and a response thereto are made among a plurality of 
terminals but does not disclose that the terminal at- 
tribute information per se is used for selecting a device 
to be the communication destination. In specific, in the 
invention described in the cited reference, the device to 
be the communication destination is selected by meas- 
uring an electric field intensity ([0038]), by controlling 
transmission power for transmitting a request signal 
([0048], [0049]), by deteriorating reception sensitivity for 
receiving a response signal ([0058]), and by changing 
an error correction type for transmitting the request sig- 

' : These portions correspond to page 37, line 27 to page 39, line 16; 
page 42, line 11 to page 43, line 1 and page 43, line 12 to page 44 line 
18 in the English translation, respectively. 



nal ([0065]). 

Therefore, the invention disclosed in this cited ref- 
erence cannot provide such a significant effect of "inhib- 
iting establishment of the wireless communication with 
5 a device which cannot perform a certain service" by de- 
termining whether or not to establish the wireless com- 
munication on the basis of service attribute information, 
as in the present invention. 

It should be noted that addition of Claim 25 and 
Claim 26 is in accordance with the description in page 
46, line 26 to page 47, line 4; page 47, line 22 to page 
48, line 9 and page 50, line 12 to line 1 6" of the specifi- 
cation. 



" : These portions correspond to page 68, line 19 to line 28; page 69, 
line 29 to page 70, line 21 and page 73, line 22 to line 29 in the English 
translation, respectively. 



15 



20 



25 



30 



35 



40 



45 



50 



32 



EP 1 437 863 A1 




33 



EP 1 437 863 A1 



FIG. 2 



11 

CPU 




12 
ROM 



13 

RAW 



"7T 



14 



15 



I/O INTERFACE 



16 



LCD 



17 



KEYBOARD 



CONTACTLESS IC 

CARD READER/WRITER 

^ 

19 



18 



MEMORY UNIT 



BLUETOOTH 
MODULE 

s 

20 



21 
_1_ 



DRIVE 




22 23 24 25 



34 



EP 1 437 863 A1 



41 



IC 



61 



4 



62 



63 



I/O INTERFACE 15 

A 



64 



CPU | 




ROM 




RAM 




sec 






A 



3l 



44 



66 

JLJfe 



* SPU 



DEMODULATION 
UNIT 



42 



MODULATION 
UNIT 



ANTENNA 
45 



H 



65 



43 
_i_ 



osc 



19 



35 



EP 1 437 863 A1 



to 



A 



3 
85 



CO 



CO* 



CO 



^{ 



^ 3= 



CO* 







o u. 



£ 3= 



1 



CO oc 



X 



CO 



8 



^co 



X 



CM 



CO 



36 



EP 1 437 863 A1 



FIG. 5 



101 
CPU 



Jl 



106- 



LCD 



102 
ROM 




103 
RAM 



JL 



JL 



104 

_L_ 



105 



I/O INTERFACE 



107-[ 



BUTTON 



CONTACTLESS IC CARD 
READER/WRITER 

108 



_w_ 



BLUETOOTH 
MODULE 



□ 



M09 



37 



EP 1 437 863 A1 



121 



FIG. 6 



ic 



131 
CPU 



4 



_w_ 



139 
_5u_ 



132 



133 



A 



136 



SPU 



134 





ROM 




RAM 




EEPROM 


M A 



ASK 



I 5 WIMM! 



-AT ION UNIT 



137 



ASK MODULATION UNIT 



[power 



140 



GENERATION UNIT 



135 



=> 



138 

_JL_ 



osc 



ANTENNA 
122 



38 



EP 1 437 863 A1 
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